
ON GUARD FOR AMERICA’S AIR DEFENSE 

The F-102 is a rapier in the hand of the U. S. Airman. 

Built for the U. S. Air Force, Convair’s F-102 
interceptor is delta-winged and jet-powered, designed 
for the men who are on guard for America’s air defense. 
Advanced aircraft like the F-102 are the result of . . . 

Engineering to the Nth power 

CONVAIR 

A DIVISION OF GENEKAL DYNAMICS COKFOIATION 


Wear the wings of the U.S. Air Force. 
If you are 19 to 26, you may qualify 
for cadet training. Write today to. 
Aviation Cadet, Headquarters 
United States Air Force 
Washington 25, D.C. 
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How the Holley Turbine Control helps jet pilots 
concentrate on FIGHTING/ not flying 




Nearly every foot of alliiude, gained or lost, 
nearly every minute change in atmospheric con- 
ditions alters the amount of fuel flow needed by 
today's jet engine. Literally hundreds of mathe- 
matical problems must be solved every minute 
a jet is in the air. It would he impossible for 
any pilot to solve all these problems and still have 
time to concentrate on lighting. So the Holley 
Turbine Control was developed to solve them 
for him AUTOMATICALLY. 

Holley's research department played an impor- 


tant role in the development of this mechanical 
wizard. But producing Holley Turbine Controls 
requires soecial skills, loo. Working to tolerances 
of as little a' plus or minus 25 millionths of an 
inch, the Holley manufacturing division turns 
out turbine controls for thousands of today's 

Holley's highly-trained research, engineering 
iind manufacturing staff can support your pro- 
gram of producing belie; products for the avia- 
tion industry, cither your design or ours. 








When it comes to saving space, nothing beats pneumatics! Pneumatic 
systems use smaller lines, and no return lines are required. In fact, 
parts of the aircraft itself, such as landing gear stmts, can be used to 
store air under pressure, saving you additional space and weight! 


This "storage” feature has another advantage — it lets you build up 
high horsepower delivery from a low horsepower source, without 
paying the usual weight premium. 

Pneumatic systems always act fast, are never sluggish. Viscosity of the 
air used in pneumatic systems remains essentially the same 
throughout a broad temperature range . . . —65* fo -i-250‘. 

The air used in pneumatic systems cannot burn, so there’s no danger 
from fire. And, since the air suppiy is always available, leakage is 
no serious problem. The compressor itself will compensate for 
any minor leaks which might occur. 

We here at Kidde have a complete line of pneumatic system 
components, as well as the facilities for engineering complete 
pneumatic systems. If you have a problem in pneumatics, write us. 



Walter Kidde & Company, lnc„ 218 Main Street, Belleville 9, N. J. • Walter Kidde & Company of Canada, Ltd., Montreal-Tnroiito 
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NEED THESE 



“PEATURES-OP- 
RESISTANCE” IN 


fractional horsepower 

AIRCRAFT AND 

MISSILE MOTORS 

rAC or DC) 

I 1 HIGH ALTITUDE 
/ 2 LOW TEMPERATURE 
I 3 HIGH TEMPERATURE 
\ 4 HUMIDITY 
I 5 FUH6US 
/ 6 SALT SPRAY 
\ 7 VI8RATI0H 
8 ACCELERATION 
I 9 FUEL IMMERSION 
f 10 PLUGGING 
I 11 OVERHEATING 
\12 SHOCK 
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T his hahdsome monument was unveiled last 
December 17th on Governors Island, New 
York, in honor of the American pioneer avi- 
ators who contributed so much to the development 
of aviation by their early flights to and from this 
historic Island. The monument was unveiled by 
helicopter— another aviation “first.” 

The monument was erected under the auspices 
of The Early Birds, an organization of those who 
flew solo before December 17. 1916 ... 38 years, 
to the day, before the unveiling of the monument. 

The propeller on the monument was cast in 
bronze, directly from one of the Wright Brothers’ 
wooden propellers, two of which propelled the 
first U. S. Army military plane, a 1909 Wright. 
(This famous plane is shown in phantom illustra- 
tion, above.) 

The monument weighs more than IS tons, and 


is hewn out of Deer Creek granite from rMaine, 
specially quarried for this project. It faces the 
largest structure on Governors Island, Building 
100; and will command the attention of thousands 
of visitors every year. 

Phillips Petroleum Company takes this opportu- 
nity to join in paying tribute to the memory of 
those distinguished Governors Island pioneers, 
living and dead, who contributed so significantly 
to the advancement of American aviation. And 
Phillips is also honored to pay tribute to The 
Early Birds, who have so signally commemorated 
the accomplishments of their fiymg colleagues, 

AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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NEWS DIGEST 



Wingtip Jets Provide Power Safety Margin 


Additkiiul 2,000 lb. total thiust provided b; nsall Faicctuld |44 turbojets inslBlled 
oa wiogtipa of Fairchild C>L23B give the plane climb rate of SOO fpm. after feather, 
ering one prop during takeoff, compared with 150-fpm. climb using only piston 
engiae. Modified C-123B is pictnred perfomung with left pop feathered during 
recent demonstiationt before USAF's Air Drvelopnient & Research Command and 
Ait Materiel Command at Hagerstown. Md. Espetimenlal jet augmentation studies 
are port of a Fairchild private research project Firm also has programmed tests tn 
obtain military and CAA certification of the ]44, prinuiily a missile powerpUnt for 
inhabited aircraft To cut drag when not in use. J44s have doors that seal off inlets. 


Domestic 

First flight tests of Ryan Aeronauti- 
cal Co.'s jet-powered vertical-takeoff 
fighter ate expected to start early this 
spring. The Rolls-Royce Avon engine 
lhat will power the Air Force VTO 

S roject now is bein| inspected at Ryan’s 
an Diego plant prior to installation in 
the airframe. 

U. S. Court of Appeals last week or- 
dered the federal government to pay 
SIS, 000 to each estate of two persons 
kilW in 1949 when an Eastern Air 
Lines DC-3 and a Bolivian P-3S collided 
over Washington National Airport. 
The ruling said the airport tower, 
which cleared EAL's transport and the 
P-38 to land at the same time, was 
negligent in the crash that killed a total 
of 55. The court also ordered a new 
trial on whether Eastern must share the 
blame. 

Wright J65 turbojets completed 700 
hours of air time in 29 days dunng 
flight tests of six North American 
FJ-3s at Naval Air Station. Patuxent 
Rivet, Md- Curtiss-Wright Corp. 
claims the hours set a new record for 
accelerated flight testing. 

Civil Aeronautics Board has decided 
that Sherman M. Fairchild no longer 
can serve as director of both Pan 
American World Airways and Fairchild 
Engine & Airplane Corn. Previous 
CAB approval of the interlocking rela- 
tionship expired last October. Now 
the Board finds that Fairchild's Fokker 
F-27 is close to flight test and, since 
FAA is a potential customer for the 
transport, "it is difficult to see how . . . 
Fairchild can avoid being in a position 
of conflicting interests. . . .” 

First commercial heliport in New 
York City, reported by newspapera to 
be well on the way to becoming a re- 
ality, has been stymied tempocamy in a 
web of political red tape. 

Financial 

North American Aviation. Inc., Los 
Angeles, reports a net profit of SS,950,- 
01)0 for the quarter ended Dec. 31, 
dropping sharplv from $7,654,736 for 
the preceding three months but more 
than doubling the $2,780,000 for the 
same period cf 1953. The decline re- 
flected decreased deliveries of F-lOO 
Super Sabres to USAF. Sales and other 
income totaled $177,493,327, compared 
with $118,167,560 for the last quarter 
of 1953. Backlog Jan. 1: $1,156,611,- 
036. slightly below $1,174 million Oct. 


Braniff Airways will redeem all out- 
standing Mid-Continent Airlines’ 12- 
year 4i% convertible debentures Mar. 
7. Braniff assumed responsibility for 
the issue when it merged with Mid- 
Continent in August 1952. Approxi- 
mately $1,950,000 of the debentures 
are outstanding, will be redeemed at 
103% of the principal plus interest. 

Lake Central Airlines had a net 
profit of $8,863 for 1954, its first 12- 
month period in the black. In 1953, 
LCA repotted a net loss of $176,997. 
Operating profit for last year totaled 
$31,285. 

Lockheed Aircraft Corp., Burbank, 
Calif., will pay a 60-cent dividend On 
capital stock Mar. 11 to shareholders 
of record Feb. 18. 

Western Ait Lines has declared tegu- 
lar and extra dividends totaling 30 
cents a share, pavable Mar. 15 to 
holders of record hlat. 2. 

Internafional 

Canada’s defense expenditures will 
total $1,775 million during fiscal 1955- 
56, accordin^o estimates submitted to 
Parliament, ^is is a drop of $133 mil- 
lion from the conent year that will 
end Mar. 31. Aircraft and engines svill 
take the largest cut of $102 miflion. 

Hawker Hunter, the only modem 
British jet fighter now going into squad- 
ron service, still suffers horn oxygen 
starvation when its four Aden cannon 


are fired. But the House of Commons 
has been assured this problem is being 

Vickers Viscounts probably will be- 
gin scheduled service Mar. 28 on Trans- 
Canada Air Lines’ Montrcal-Toronto- 
Winnipeg route. TCA's new turboprop 
transports are expected to start Toronto- 
New York flights Apr. 4. 

KLM Royal Dutch Airlines has or- 
dered Bendix storm-warning radar for 
its four new Lockheed Super Constella- 
tions, expects to take delivery on the 
new units in February 1956. The or- 
der makes KLM the first European air- 
line to buy American radar. 

First production Beverley C.Mk. 1, 
Blackburn General fir Aircraft’s 60-ton- 
gross military transport, has made its 
maiden flight. The British company re- 
ports assembly of Beverleys for the 
Royal Air Force is ahead of schedule. 

Indian Airlines DC-3 crashed Feb. 2 
near Nagpur in Central India. All 10 
persons aboard were killed. 

West Germany’s Lufthansa is n^o- 
tiating with Lockheed Aircraft Corp. 
for four more Super Constellations for 
its trans-Atlantic fleet. Four Super Con- 
nies now on order will be delivered to 
the airline next month. 

Philippine Ait Lines has purchased 
three single-engine Otters from de 
Havilland Aircraft of Canada, plans to 
use the planes as 11-plaee passenger 
transports. 
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TiUnium’s particular advantages become more ap- 
parent every day as new applications are developed 

The high strength-to-weight ratio of titanium has 
become an e^ntial to aircraft designers since this 

quantities. Its corrosion resistance, and complete 
freedom from stress corrosion cracking are further 
aids to greater reliability in high-performance air- 
craft. 

Appifealiens — Fite walls, shrouds, cowling, bulk- 
heads and skin sections of supersonic aircraft are 
fabricated from Rem-Cru RC-5S and RC-70 com- 
mercially pure titanium. Parts subjected to high 


Jet engine compressor wheels and blades, are made 

from Rem-Cru KC-130A and RC-130B alloyed tita- 

Avai/obil/ty — Rem-Cru, a principal producer of 
titanium, is supplying titanium bars, plates, sheet, 
strip, wire, tubing, forgings and billets to the air- 
craft industry. And our production facilities are 
currently being expanded to several times present 
capacity, to meet increasing demands for this versa- 
tile new metal. 

Engineering Service— Rem-Cru engineers have test 
data available to help you make the most of tita- 
nium. When you have an application problem in- 
volving the use of titanium, let us help you. 


7b keep abrean of the latest developmenis on 
titanium, icrila for the Rem-Cru Review— a free 
periodical devoted to the application and fabrication 
of titanium and its alloys. 

REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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WHO'S WHERE 


In the Front Office 
Jack Fne. f 


as resigned elective Apr. 1 

line h Film Corp., New York, to re-enter 
the aviation Industry in an unatmounced 
capacity. John H. Hilldriug, executive vice 

fryc as president. 

Gerald Morisset has become a member 
ot Canada's three-man Air Transport Board, 
succeeding the late J. P. R. Vachon. 

Gustave ). Koeblo has retired as presi- 
dent of Koehler Aircraft Products Co., but 
will continue with the Dayton firm as an 
advisor. R. T. Frisbie. senior chairman of 
the New Britain Machine Co.’s executive 
committee, will succeed Koehler as presi- 
president. Richard M. lohnson will become 
rice president-general manager. 

Arthor D. Lewis, assistant vice president 
of American .^itiines. has been named execu- 
tive vice president of Hauaiian Airlines to 
succeed Fr»d Studebaker, who resigned, 

Walter J. Curley is new director of the 
Shipbuilding, Railroad and Aircraft Division. 
Business and Defense Services Administra- 
tion, Department of Commerce. 

G. W. Hall has been appointed assistant 
managing director of Faiicy Aviation Co., 
London, will be in charge of 


Hnton, also ai 


L. Mass 


nanagmg d 


I Hell- 


Robert C. Williatns, former purchasins 
agent of Kautan Aircraft Corp., has joiner 
Precision Gears 4: Products, Inc., Pafenon 
N. r. as vice president and contracts director 
John M. Erskine is new vice president ol 
Atlantic Aviation Corp.. Teterboro, N. J. 
taking over Nc« Englar ' ''' 


f Skyu- 


esigned as editorial 
and Skyways Airport 


John K- Northrop, founder and former 
president of Northrop Aircraft, Inc., has 
been elected to the board ol directors of 
Garrett Corp., Los Angeles. 

Changes 

Dr. Richard W. Porter, ivho has been 
general manager of General Electric’s guided 
missile department, is iicsv consultant on 
communication and control in GE's Engi- 
necting Scis’iccs Dir ision, New York. 

Jacques F. Bcrticr is new director of Inter- 
national Civil Aviation Organi/ation's 
Bureau of Administration and Services, 


Honors and Elections 

Earl D. Johnson, president of Air Trans- 
port Assn., will he honored Feb. 19 by the 
university of Dem-er School of Aeronautics 
and the DU chapter of the International 

quel in Dens-er’s Albany Hitel. 


INDUSTRY OBSERVER 

^Somc acTodynamicists speculate that North Ainaican may not have liad 
the stability problems with the F-lOO if the original vertical tail had been 
retained on production airplanes. The YF-lOOhad a tall vertical surface, 
later reduced by about one-third on the production F-IOOA. New tail, 
redesigned to delay the stability difficulties to a higher Mach number, is 
very much like the original surface. 

^ Locklieed-Marietta's fiist production C-130 Hercules turboprop transport 
for the United States Air Force is expected to be rolled out early in April, 
about four months ahead of schedule. First power package on initial plane 
was hung in 19 min. 

► Bell Aircraft’s VTO jet-powered vehicle (Aviation Week Feb. 7, p. 16) 
is currently limited to cold-weather flights. Thrust loss with increased 
temperature is enough to reduce total engine output below the gross 
weight of the aircraft. 

► Advent of larger transports for use by the Troop Carrier Command will 
not result in wide scattering of soldiers along the drop zone. Air Force is 
confident that the speed of exit can be increased so that more paratroopers 
can be dropped in the same lO-to-30 sec. period needed to empty the 
Fairchild C-119. 

► Low noise level of Bristol Britannia is made possible btgelv b;' slow- 
rotating de Havilland props. Takeoff rpm. is slightly more tlian 1,000; 
normal cruise figure is S90 rpm., but the Britannia has been cruised at 
rates as low as 650 rpm. Maximum efficicnev of the low-speed props is 
84%. 

► Convair's XB-58 Hustler is incorporating about 1,000-1,200 sq. ft of stain- 
less steel, all-metal sandwich structure (honeycomb core braz^ to skin), 
Hiis construction will be in portions of the wing and aft section of the 
fuselage in the vicinity of the hot zone of the powerplant. 

► Flight research program of the National Advisory Committee for Aero- 
nautics with the Bel! X-5 variable-sweep airplane is near completion. Plano 
will be kept on the active roster for pilot checkout in the handling char- 
acfCTistics of highly swqst aircraft. 

► Modification of de Havilland Comet 2 airframes, rising out of the criti- 
cisms voiced during the accident investigation that followed losses of two 
Comet Is early last year, will icsiilt in a net performance gain over the 
company’s original figures. Complete rebuilding of the fuselage with 
heavier skin, added to other modifications, increases flie gross weight by 
1,150 lb.; detailed redesign saves 550 Ib. for a net increase of 600 Ib- 
Avon development Iw Rolls-Royce has increased engine takeoff rating to 
7,350 lb., and reduced fuel consumption. 

► Bristol’s answer to claims of loner specific weight of the singlc-^ool 
turboprop at sea level takeoff power is to point out that at cniising altitude 
specific weight of its 3,000-lb, twin-spool B. E. 25 is less than either the 
Rolls-Royce R- B. 109 or the Napier Eland. 

► NACA psycholr^ists had an important role in solving some very tricky 
problems that had the group’s mathematicians stumped. Statistical tech- 
niques used bv psvcliolc^ists arc able to handle problems that usual 
mathematics can’t touch. 

► Vickers-Armstrongs is checking British engine manufacturers to sec if 
there is an engine that vvill do a better job in its V-1000 transport than 
the Rolls-Rovce Conway. 

► Two carrier versions of the Fouga Magister twin-jet trainer are under 
coiulniction for the French Navy. The planes will incorporate carrier 
deck airestiDg gear and catapult fittings. 
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Eisenhower Sets Pacific Air Route Pattern 



• President settles status 
of PAA and Northwest. 

• Pan American’s Great 
Qrcle bid is deferred. 

By Craig Lewie 

Decisions in two long-awaited inter- 
national cases that set the ait route 
pattern for 1). S. airlines in the Pacific 
area have been issued by President 
Eisenhower. They break the log-jam of 
major international cases that have 
languished since the Administration 
took over and have prime economic 
significance to the industiy. 

Instructions to Civil Aeronautics 
Board in the tians-Pacific and West 
Coast-Hawaii cases settle the status of 
Northwest Airlines and Pan American 
World Airways in trans-Pacifie service, 
at least temporarily, 

Eisenhower told CAB he wanted: 

• Renewal of Northwest's trans-Pacific 

• Renewal of Pan American’s Hawaii- 
Tokyo-Hong Kong route for five years 
and Hong Kong-India for three years. 

• Deferral of a decision on PAA’s ap- 
plication for a Great Circle route to 
TokyO- 

• Dmial of Trans World Airlines’ ap- 
plication for extension to Tokyo from 

• Deferral of a decision on previously 
authorized points now in Communist 

• Elimination of Minneapolis/St. Paul 
as a gateway to the Orient. 

• Denial of Transocean Airlines’ appli- 
cation for a trans-Pacific route. 

a Renewal of Northwest and Pan 
American between Seattle/Portland and 
Hawaii. 

• Permanent certification of United 
Air Lines' Los Angcles/San Francisco- 
to-Hawaii route and denial of Trans- 

The renewal of Northwest to Hawaii 
was not in the President’s original 
decision, but he subsequently changed 
his mind and decided to gir’C both 
Pan Am and NAVA the route for three 
years instead of the original designa- 
tion of Pan American alone for five 

Eisenhower told newsmen he 
changed the order because he had made 
a mistake and tried to correct it. The 


President said he is charged by Con- 
gress with cutting air subsidies and that 
he must examine unprofitable com- 
petition very closely to avoid a greater 
deficit, whife striving to preserve com- 
petition in accordance with the Amcri- 

Eisenhowet said it looked as if one 
airline should be eliminated from the 
Hawaiian run, and he decided to go 
along with the line that had the great- 
est traffic and the smallest subsidy last 
year. He said subsequent information 
supplied by acting CAB chairman Chan 
Gumey indicate that competition 
could be preserved and still retain prog- 
ress in eliminating subsidy. 

► Time Lag-Thc change came as the 
result of this series of events; 



THYE: A question of fait eompetition. 


First, CAB published a letter from 
President Eisenhower that contained 
his instructions on the two cases. The 
President reviews all Board decisions 
concerning international routes. Usually 
he sends nis instructions back to CAB 
privately, and the Board publishes the 
final order. 

But this time, apparently to avoid 
the usual news leaks and rumors, the 
White House decided to release the 
President's letter when it was sent to 
CAB. It contained instructions to the 
Board to prepare final orders, making 
clear that Eisenhower had not sij;ned 
them. This bmc lag gas'e interested 
parties a chance to act before the de- 
cision was made final. 

► Piotests-Northwest did not like the 
idea of losing the Seattlc/Portland- 
Hawaii route. Protests poured into 
Washington from the North Central 
States and the Pacific Northwest— the 
area in which NWA is the dominant 

Congressional delegations from that 
area raised strong objections. Sen. 
Wayne Morse (Ind.-Ore.) said the de- 
cision "involves another regrettable ex- 
ample of this Administration's concern 
on behalf of big business.” Telegrams 
and lettCTs went to the White floiisc 
from sarious state delegations pointing 
out that CAB had voted 5-0 in favor 
of Northwest and that NAVA had of- 
fered to flv the route without subsidy. 

The Minnesota delegation immedi- 
ately made an appointment at the 
AVhite House. Then the Administra- 
tion pulled a switch and called Minne- 
sota Republicans Sen. Edward ], Thyc 
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and Rep. AValter Judd to meet with the 
President and acting CAB chairman 
Gurney, thus giving the initiative back 
to the Republicans. 

► New Ofders-Aftcr the AA’hitc House 
meeting, Thyc said the President would 
modify his decision on Northwest in 
light of additional information pre- 
sented to him- 

Eisenhower then sent another letter 
to CAB chairman Gumey directing 
certification of both Northwest and 
PAA on the Scattlc/Portland to Hawaii 
route for three years. He said; ‘‘Since 

receiveJ from you information to the 
effect that within two years all airline 
subsidies in the Pacific area will prob- 
ably have been eliminated or will at 
least approach that point.” 

TTiye told Aviation AA'eek he was 
very much gratified that the President 
had changed his order and that he felt 
the President was impressed by the 
facts presented to him on NAA'A- 

"AVhilc Northwest Airlines is an 
cxticmch- important enterprise to my 
own state and the upper Midwest and 
Northwest.” said Thyc, "I was as much 
concerned in the question of fair com- 
petition and in the presentation of the 
actual fiicts as to operation, costs and 
subsidies for the President's informa- 
tion as I was in presenting the case for 
Northwest Airlines when it was con- 
fronted with an adverse decision.” 

► No Major Change— Under the terms 
of the President'.s decision, the present 
Pacific route Mttcrn will remain largely 
unchanged. The order is perhaps more 
significant for what it did not do than 
for what it did. 

Northwest had asked for permanent 
certification on its North Pacific route. 
Eisenhower decided against this and 
approved extension of tnc Seattle/Port- 
land-Anchotage-Tokyo route for seven 
years, the routes beyond Tokyo to Oki- 
nawa, Formosa, Hong Kong and the 
Philippines for five years and the 
Korea route for three years. 

The President said he thinks consid- 
erations of national interest require con- 
tinuation of two American-fiag airlines 
across the Pacific. 

"However," he said. “1 belics’c thaP 
permanent certification of Northwest 
Airlines is premature as long as subsidy 
payments ate necessary for its opera- 
tions. A temporary certificate will pro- 
vide the carrier with the opportunity 
to demonstrate its ability to operate 
without subsidies within a reasonable 
period of time and will gise the gov- 
ernment the oppoiunits to rcs’icw the 
matter when the certificate expires.” 

► PAA Nonstop Plan— .A crucial point 
in the case was Pan .Anierican's bid for 
the Great Circle route. P.A.A wants 
restrictions rnnos’cd that call for a mid- 
Pacific stop so it can operate the short 
route in competition with NAA'A and 


can use it for nonstop service when 
Douglas Aircraft Co. dclis-crs its 
DC-7s. 

The President deferred action on this 
question. Northwest wants to keep Pan 
Am off the Great Circle route as much 
as PAA wants on, and both sides can 
be expected to conduct powerful cain- 
paigns. 

Tlie President put off a decision 
"pending further study and later re- 
ports on the economic and technical 
feasibilits' and the military and foreign 
policy implications of nonstop .service 
between the AVest Coast and the 
Orient." 

Tlic denial of TAA'A’s application for 
an extension to Tokvo knoexs out plans 
for a second round-the-world U.S.-flag 
service. TAA'A wanted to be certificated 


beyond Calcutta to Tokyo to hook up 
with Northwest and provide a compet- 
ing scrs'icc with the Pan .American 
roiind-the-world service which was au- 
thorized in 19-16. 

► Extension Denied— NAA'.A took a 
slightiv different 'iew and asked to be 
extended beyond Tokyo to Calcutta to 
meet TAA'A in India, but either appli- 
cation would have the same result. 
Eisenhower decided against such a plan. 

Ttansocean's applications for certifica- 
tion as a trans-Pacific carrier were 
denied. 

Northwest’s authority to use the twin 
cities as a U.S. gateway on its Orient 
route was withdrawn. 'Tlie question of 
local scrxicc between the Twin Cities 
and Anchorage remains to be settled in 
the Statcs-Alaska case. 


Sonic Tests Dictate F-lOO Changes 

Findings reveal aerodynamic phenomena that will he 
considered in designing all new supersonic aircraft. 


Major exploration of the frontiers of 
supersonic flight bv pilots of the Air 
Force, North American Aviation, Inc., 
and the Rational Advisors Committee 
for Aeronautics preceded the ungtound- 
ing of the F-lOO Super Sabre fighter 
this month (Aviation AVeek Feb. 7, p- 
7). 

Modifications dictated by this flight 
test program to restore the F-lOO to 
flight dutv with USAF included; 

• Increase tail area by Z7%- 

• Increase wing span by one foot at 
each tip, making a total of 38 ft. 

• Minor changes in lateral and longi- 
tudinal controls systems to improve 
pilot fed. 

Three aircraft incorporating the 
modifications have been used for inten- 
sire flight testing at Edwards AFB by 
North American chief test pilot Bob 
Baker, NACA pilots, and USAF pilots 
including: Maj. Gen. Al Boyd, com- 
mander, AA'riglit Air Development Cen- 
ter; Brig. Gen. Stanley Holtoncr, com- 
mander, USAF Flight Test Center; and 
Lt. Col. Frank K. Everest, who set 
the present world speed record of 
735.149 mph. in the F-lOO more than 
a year before its grounding last Nov. 1 1 . 

AAliat was wrong with the F-lOO? 

► Heavily Instrumented— I'or almost 
three months USAF's first operational 
supersonic fighter sat idle on flight lines 
w'liilc engineers probed into three 
crashes of the Super Sabre looking for 
the answer to this question. 

Most important of the accidents to 
those seeking the solution was the one 
which took the life of North Ameri- 
can's chief engineering test pilot, 
George AA'cleh. last Oct. 12. AA'clcli’s 
plane was a heavily instrumented test 


aircraft. Mans' of the instruments were 
recovered. 

The findings rcscal aerodyn.nmic 
phenomena of the highest importance 
to the aircraft industry that will be 
considered in the design of all siincr- 
sonic aircraft. It is a condition likely 
to exist in the subsonic speed ranges 
of all supersonic aircraft and is inde- 
pendent of wing phinform. 

► Reason for Yaw— It was not a ques- 
tion of stabilitv. Ihc F-lOO has static 
stability. Another clement is added 
when the aircraft is maneuvered vio- 
lently from forces due to rotating 
masses- The mtenlional roll of an air- 
craft like the F-lOO, with its weight 
distributed along .i long eigar-like fuse- 
lage, causes the aircraft pitch and yaw. 
Tire tail restrains this. There is no 
trouble until these forces exceed the 
power of the vertical tail to restore the 
aircraft- "niat is the point at which it 
goes violently out of control. 

The high vaw of the F-lOO under 
rolling conditions was the result of the 
coupling of the principal moments of 
inertia. This essentially is a transfer of 
enctgv from the toll axis to yaw axis or 
pitch axis and back again in a scries of 
fluctuations. The result is violent and 
wild gyrations of the aircraft which the 
pilot is unable to control. This transfer 
of energy results in forces along an 
axis greater than the forces anticipated 
in the design of the aircraft. 

► Old and New— This is not entirely a 
new principle. It is new in the sense 
that these phenomena have been ob- 
served in flight. It is old in the sense 
that it has been theoretically possible, 
but it has never been important before. 

AA^ith the low aspect ratio wings and 
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long slim fuselages required for )ow drag 
in supersonic aircraft, secondary terms 
in the design equations, formerly of 
little importance in the design of slower 
aircraft with high aspect ratio wings, 
have now become increasingly import- 

This requites much more detailed 
calculation in the design of aircraft. 
Coupling terms must be included in 
the calculations in detail. 

► Weight Distribution-A ReeveS Elec- 
tric Analog Computer (REAC) was 
used in studying the appearance of these 
phenomena and found that its revised 
configuration for the F-lOO checked out 
very well. 

The major fix is the time-honored 
custom of increasiim the size of the 
vertical stabilizer. Tnis area has been 
increased by 27% in the Super Sabre 
modification. 

These "new” forces have nothing to 
do with the planfonn of the wing. It 
is a question of distribution of weight 
in the aircraft. They ate not a function 
of the G-loading of the airplane but 
of the angle of attack. 

Only as the G-loading affects the at- 
titude of the aircraft is it important. 
There are critical load factors where 
these forces are more likely to be en- 
countered. 

The maximum violence occurs at a 
relatively low load factor of from IG to 
3Gs for the F-100. 

► Subsonic Flight— Supersonic speed in 
itself is not responsible for the condi- 
tions any more than is G-Ioading since 
the violence depends upon rotational 
speed, not forward speed. 

As speed is increased there is a fav- 
orable reduction in the angle of at- 
tack. In addition, at high speed, pilots 
cannot employ the aircraft's toll con- 
trols as far. 

The critical speed range is less than 
the maximum speed of the aircraft, 
and the condition can be encountered 
in subsonic flight. 

Any effect of CG (center of gravity) 
location on this condition is minor. A 
shift in CG might affect when or how 
the condition appears but a change in 
CG within the normal limits of an air- 
craft is a secondary factor and would 
not solve the problem. 

However, one of the changes on the 
F-IOO. the addition of I2-in. extensions 
to each wingtip, does give a more fav- 
orable CG. 

► No Trouble— The enatic and danger- 
ous condition, a horizontal spin, was 
made more mysterious by the fact that 
it was so rare. Apparently a violent 
unco-ordinated roll maneuver was nec- 
essary before the aircraft would enter its 
uncontrollable stage. 

With the present fix. the pilots have 
done high rate tolls, completely unco- 
ordinated, at all speed ranges within 
the F-lOb capability without trouble. 


New Missile Tags 

USAF has adopted new nomencla- 
ture for guided missiles and oew desig- 

Examples of equipment designations: 

• TacHcal Missile: TM-61 (Matador) 

• Strategic Missile: SM-62 (Snark) 

• Interceptor Missile: IM-99 (Bomarc) 

• Guided Aircraft Rocket: GAR-98 

• Guided Aircraft Missile: G>\M-6; 
(Rascal) 

Operating units will be known as 
tactical, strategic, or air defense missile 

less aircraft" has been dropped from 
USAF terminology. 


Chief engineer Raymond Rice, in 
an article appearing in the current issue 
of the NAA magazine. Skyline, which 
described the investigation of one of 
the F-IOO crashes, says Welch in his 
fatal dive "encountered some hitherto 
unsuspected mysteries of supersonic 
flight." 

The Rice report of the investigation 
which followed that crash is a fascinat- 
ing studv of the infinite pains which 
were taken to round up every possible 
clue which might contribute to an 
explanation of the supersonic fighter’s 
strange accident. 

► Rugged Test- Welch’s flight test card 
that day called for him to perform the 
most rugged structural test of the F-100 
yet made. He was to make a supersonic 
dive with a symmetrical pull-up at me- 
dium altitude of 23,700 feet. 

At 11 A. M., Welch reported by ra- 
dio that he was directly over Mojave, 
ready to start the dive at his aiming 
point of Rosamond Dry Lake. That 
was his last radio report. 

Two Air Force B-47 pilots enroutc 
home to Castle Air Force Base, Merced, 
Calif., from a practice bombing mission 
over the Salton Sea gave an account of 
what happened. 

They were flying at 25,000 ft. over 
Palmdale when they spotted the F-100 
by its contrails at an estimated 45,000 
ft. As they watched, Welch made a 
wingover to the right and be^n his 
dive some 3i to 5 mi, ahead of and to 
the right of the B-47. 

The Super Sabre passed their altitude 
in a 70 or 80-deg, dive, moving SO fast 
they had to turn their heads quickly 
to follow it. As the F-100 continued 
Steadily in its dive, it suddenly came 
apart in what appeared to the B-47 
pilots as an eOTlosion. They said that 
at no time did the Super Sabre give 
the impression of a violent maneuver, 
structural Hilurc, or bek of control. 

► Ground Paftem— North American d& 
sign engineers flew to the scene to co> 
ordinate an investigation with USAF 


personnel from the Flight Safely Direc- 
torate at Norton AFB, 

“The prime effort of the first phase 
rvas to determine the ground pattern of 
the wreckage, for much can often be 
learned from the pattern of pieces 
found on the ground in relation to the 
known direction of flight of the airpbne 
at the time of disintegration,” says 
Rice. "The intensive search made for 
every piece of the airplane paid off well, 
for virtually every portion of the sliip 
was recovered." 

Detailed maps were drawn to show 
tlic pattern of fall; parts were photo- 
graphed where thev lay and then 
trucked to NAA’s Inglewood plant for 
studv by the engineers. 

“Piece by piece, scratch by unidenti- 
fied scratch,” says Rice, "they studied 
the effects of supersonic disintegration, 
trying to determine the order in which 
the pieces had come apart, to figure out 
which part had struck what section 
when, and ultimately to discover the 
biggest poser of all-why.” 

► Film Recovered- Typical of the pain- 
staking methods used in reconstructing 
the accident was that which followed 
the discovery of exposed film from an 
electrically-operated camera mounted in 
the vertical rtabilizer of Welch's heavily 
instrumented ship. 

This camera had been trained on the 
left horizontal stabilizer to record its 
action during the dive. Although its 
electric power had been cut off when 
the aircraft disintegrated, the camera 
continued to grind from its own mo- 
mentum for a few frames after the 
breakup. Searchers at the crash scene 
removed the film unhamied- 

As empennage engineers vic>vcd tlic 
developed film, they realized that an 
erratic shadow racing back and forth on 
the left horizontal stabilizer was being 
cast by the vertical stabilizer and 
rudder. 

► Shadow Duplicated— Thev called 

Griffith Park Observatory for the known 
bearing and azimuth of the sun at the 
time and date of the accident. By using 
the light from a slide projector to serve 
as the sun in that position, and with 
a protractor to set the exact angle of 
heading and dive angle of Welch’s air- 
craft, they duplicated the exact shadow 
on a scale model of the F-100, By 
making the shadow perform as it did in 
the film, they were able to recreate the 
exact gyrations the real tail section had 
performed 20,000 ft. in the air just be- 
fore and during the breakup. 

"But as reports from the various engi- 
neering groups began to take shape and 
specialists b^an to evolve a pattern 
from the separate studies,” Rice con- 
tinues, "there came a growing conjec- 
ture that ‘something’ other than a 
known structural failure or malfunction 
of a part had caused the accident." 

Neither hydraulic nor electrical sys- 
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terns contributed in am- wav to the 
crash, studies indicated. Tlicrc ap- 
peared to be no malfunction of the 
powcrplant. The stabilizer n-.is in tlio 
correct position and the landing gear 
Mas up and locked. 

► Important Clue-Oscillograph records 
recovered at tlic scene, showing actual 
control forces and positions during the 
flight, gave what Rice calls the first and 
most reliable real clue as to the probable 
primaiy cause. Tlic light-struck film 
M-as deieloped with the greatest of 

"To insure getting the most out of 
the damaged portion of the film," Rice 
reports, "darkroom technicians cut the 
film into dozens of small sections and, 
starting from the inside where it was 
less fogged, began dci-cIoping the film 
a section at a time. As thci- got to 
pieces that showed the effect of siin- 
liglit, they mixed increasingly stronger 
dciclopers to correct for the defect, 
basing each new mixture on the results 


obtained in the prei-ious section.” 

•After copy and tc-copying, legible 
prints were obtained. 

► Extreme Yaw-"As a result." savs 
X'.AA’s chief aiginecr, "the records 
showed to acrodynaiirieists reading 
them that Welch had encountered an 
unexplainable phcnonienon— a maneu- 
ver nci'cr before experienced under 
those conditions-whieh had probablv 
caused the disintegration of the air- 

Tins was an extreme, high, nose- 
right raw. Exact degree is classified but 
Rice calls it "considerable." The 
formal report of the committee which 
studied the crash savs: “'nie unprec- 
edented high angle of yaw experienced 
during the test uas in excess of the 
design limit of the airplane, thereby 
causing disintegration." 

Study of Welch’s accident and of 
the “new" design requirements Mhicli 
NAA engineers believe arc necessary 
for supersonic aircraft is continuing. 


Mote than 3.000 man-hours went into 
the accident studs alone. The computer 
REAC solved in three ivccks design 
equations im olving five degrees of fiw 
dom, computations that it uoiild have 
taken one man more than 700 vents to 
do. These were major contributions to 
soil ing the problems. 

But no contributioii exceeded that 
of George Welch. Rice’s closing words 
arc a fitting tribute to a fine and ex- 
perienced test pilot: 

"Our progress will he watched keenly 
hi- ci’cryoiic connected with the science 
of aeronautics, for the sim|)lc fact is 
that wc arc now on the brink of being 
able to fly jiast tlic limits of oiir arail- 
able rcscaich data. 

"But ^wsc of Wclcli's priKlcss 

of the new problems— we have tangible 
things to determine ansivcrs. The fu- 
ture of all of asiation owes George 
Welch a debt of gratitude for leaving 
us this insight." 



New Bell XV-3 Convertiplane Will Top 175 Mph. 


Speed of more than 174 mph. is predicted foi Bell Aircraft Corp.'s 
nesv XV-3 Army conmtiplaiie when its tlirce-bladcd rotors are 

from copter to airplane configuration is estimated at 10-14 sec., 
and stable flight will be possible with blades in any intermediate 
position. The font-place craft is powered by a Pratt & Whitney 
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Navaid Decision: Get Tacan Ready 

But VOR/DME backers are not giving up ; see opponents 
bitting snag in free channels for civil-military use. 


Decision to complete the technical 
development of Tacan to clear the way 
for its adoption as the common system 
for short range navigation has been 
made by the Air Navigation Develop- 
ment Board. 

The long-awaited decision (Aviation 
Week Feb. 7, p. 12) may be only an 
interim solution to the problem. Back- 
ers of the civil VOR/DME system pre- 
dict that eventual adoption may be 
snagged by an inability to provide suf- 
ficient interference-free cfiannels re- 
quired for joint civil-military use. 

► Three Reasons— TTie conclusion to 
proceed with Tacan came after these 
findings by ANDB's technical consult- 

• The Tacan system will provide direc- 
tion accuracy ^thin one degree svhile 
the comparable VOR accuracy is three 

• VOR, for basic technical reasons, 
cannot provide satisfactory service when 
installed on Navv carriers. 

• Civil VOR/DME system does not 
meet military needs for equipment 
which can be easily sited in military 
theaters of operation. 

Col. Jack Taylor, executive director 
of ANDB says; "It is difficult to deny 
the military the system they request.*' 
Taylor savs that the evaluation pro- 
gram will take another six months. He 
expects that the Tacan system will be 
declassified in the near future and that 
manufacturing rights will be made avail- 
able to all navigation equipment 

► Program Action-Course of action 
outlined for the program includes; 

• Finish development of Tacan to make 
it suitable for both civil and military 
users at the earliest possible date. 

• Continue VOR as a common svstem 
navigation aid until 1965. 

• Limit the use of civil DME fecilities 
to experimental pniposcs, with the un- 
derstanding that DME service is not 
guaranteed beyond June 30, 1955. 1Tiis 
is to assure that DME frequencies 
would not stand in the way or Tacan 
if it later is standardized. 

• Permit military services to install 
Tacan facilities to meet their minimum 
interim requirements, for the present, 
on a basis that will be non-interfering 
with channels assigned to civil DME. 

► Back-Up Plan— ANDB plans to de- 
velop a CW (continuous wave) omni- 
range facility in a higher frequency band 
as a back-up plan if Tacan proves unac- 
ceptable or inadequate. The present civil 
DME would provide distance in the 
back-up ^tem, and the present DME 


ground equipment will be held in readi- 

Robeit B. Murray, Jr., former Un- 
dersecretary of Commerce and now a 
special consultant to the Scaetarv of 
Commerce, said in a letter to ANDB 
chairman Donald A. Quarles; ". . . Be- 
cause of the m’er-riding prioritv the Ait 
Force and Navy have assigned to Tacan. 
and because we must have a single 
civil-military system capable of im- 
mediate int^ration with air defense 
system of the United States, I find I 
have no alternative but to reluctantly 
concur with the course of action 
adopted." 

Cis'il Aeronautics Administration had 
spent in the neighborhood of S20 mil- 
lion for the installation of DME units 
with 215 commissioned on Jan. I. 
Total program was 452 DME’s. 

CAA probably will withdraw its re- 
quest for additional DME funds be- 
fore congressional hearings open. 

"It was a good idea to clear the air 
on this situation," said one top official. 
“Certainly the government wasn’t act- 
ing ill good faith with airways users to 
permit anv situation that would en- 
courage people to buy DME sets.” 
►History of Systems— Murray outlined 
the background of the civil DME-mili- 
tary Tacan controversy in his letter to 
Dr. Quarles, who is also Assistant Secre- 
tary of Defense for Research and Dc- 
velmment. 

He said one of the casualties of the 
military buildup resulting from Korean 
hostilities was the VOR/DME as a 
common civil-militarv system. 

"Military necessity rushed the de- 
velopment of a tactical navigational sys- 
tem required for national defense and 
mobilization. . . Bv 1952 it was gen- 
erally acknowledged that a military 
short tango system called Tacan existed. 
Tacan and VOR/DME for technical 
reasons are not compatible. By 1952, 
commerce and defense were heavily 
committed on their respective systems,*' 
Munav stated. 

► Faciiig Facts-“Every month’s delay 
in resolving this conflict of systems was 
extremely expensive in dollars, time, 
national defense and the eventual reso- 
lution of the truly common svstem. 
Any further delay now in facing up to 
the facts would just result in still more 
damage,” he said. 

Defense and commerce, through 
ANDB, formed a Vortac committee to 
assemble and analyze information on 
the two systems. The committee was 
aided by B. C. Newhouse, Bell Labora- 
tories; H, R. Skitter, president, Air- 


borne Instruments Laboratory, and 
J. B. Wiesner, director, Research Lab- 
oratory of Electronics, Massachusetts 
Institute of Technology. 

The committee was unable to reach 
a unanimous decision. The majority 
supported the Tacan plan. 

► Military Position— "The military,” 
Murray said, "which supports the ma- 
jority position has firmly stated they 
need navigation equipment with a very 
high degree of accuracy which can be 
mounted aboard ship arid which is also 
capable of rapid and simple ground in- 
stallation. The expert consultants state 
that VOR does not meet these require- 
ments as well as Tacan. 

"The military also expressed the im- 
mediate urgency of their needs for 
Tacan for tactical and national defaisc 
purposes. Tlic military departments arc 
presently committed to the world-wide 
implementation of the Tacan svstem 
and are forced to proceed immediately 
through United States and NATO 
channels with its implementation,” 
Murray said. 

Unofficial estimates of the program- 
med cost of Tacan is S325 million. 

Only usas of airborne DME equip- 
ment at the present time are a limited 
number of business aircraft. 

Col. Tavlor says that no difficultv is 
anticipated in putting the Tacan "black 
boxes^ in aircraft space planned for 
DME. 

EAL-Colonial Merger 
Taking Shape Again 

After several years of hearings, re- 
heatings, White House reviews and 
stock control disputes, Eastern Air 
Lines-Colonial Airlines merger finally 
appears to be taking shape. 

Colonial management announced 
last week it has accepted Eastern’s offer 
for CAl to mer^ with EAL on the 
basis of a stock issue of one share of 
Eastern for every two shares of Colo- 
nial. The move still is subject to ap- 
proval by Colonial's stockholders, Civil 

national routes are involved, the Presi- 
dent. 

In a brief submitted to CAB ex- 
aminer Edward Stodola last week East- 
ern emphasized that it does not now 
exercise anv control over Colonial, de- 
claring that every fiictor on which the 
examiner's previous finding as to East- 
ern's control has been completely elimi- 
nated. 

Tlie company said all of the 110,500 
shares of stock claimed to have been 
within Eastern’s “orbit” have moved 
into hands unknown, have been neu- 
tralized by voting trust, or are in hands 
never identified with EAL. Only ex- 
ception to this are 800 shares of Colo- 
nial's total 515,600 shares. 
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Alaska Airstrips 

• Compacted suow runway 
widens USAF mobility. 

• Goal is to keep aircraft 
operating if Reds attack. 

By Claude Witze 

Elmendorf AFB. Alaska-Excrcise 
Snowbird, joint .\nny-.Ait I'drcc ma- 
neuver completed near here last neck, 
proved the snoiv compacted runway is 
capable of handling any tipc of equip- 
ment USAF wants to put on it. 

As far as Snowbird is coiiecmcd, this 
meant a C-47 transport. 

The emphasis in this tipc of foot 
soldier operation was placed on the fact 
that troops in these frozen wilds must 
have air service if they ate to live and 
fight. 

► Alaska Strategy— But the utility of the 
compacted runway for bomber and 
fighter operations in an age of nuclear 
svatfarc was not overlooked. 

After nearly 3,000 paratroopers had 
been landed to clear the cold '1 alkcctna 
area of "enemy” forces, Lt. Gen. J.Il. 
Atkinson, commandcr-in-chicf of -Alaska, 
said he docs not anticipate any big 
land campaigns ever will be fought in 

What sve have to defend in the terri- 
tory is America’s retaliatory capacity by 
air. An enemy attack on Alaska from 
across the Bering Strait or any other 
direction will be from the ait. Its ob- 
ject will be to keep USAF grounded, 
not to kill soldiers in the U.S. Army. 

It is for this reason that both Gen. 
Atkinson and Maj. Gen. George R. 
Acheson, head of the Alaskan Air Com- 
iiiaiid, say the defense effort in this 
part of the world oow must concentrate 
on three things; 

• Improved early warning radar net- 
nork, 

• Improved anti-aircraft defense, includ- 
ing installation of Nike missile sta- 

• More outlying airstrips for use by 
fighter planes. 

It is not their intention to provide a 
potential enemy svith any more major 
tirgets in Alaska. But it is their goal 
to keep USAF operating despite enemy 
attack and tlic cold weather. Tliis goes 
for transports, fighters and the bomb- 
ers flown bv Strat^ic Air Command. 

► ‘Eight \(cn. Five Days'- To help in 
this job, USAF has aii Alaskan sour- 
dough of 22 years’ experience on its 
payroll. His name is Fritz Awe, and he 
says; “Give me eight men and five days 
and we’ll build a snowsfrip any place 

lie could add that compacted run- 
wavs can be built anywhere where na- 


COMPACTED SNOW RUNWAY receives USAF Douglas C-47. Onmge-dye centerUne 
guides pilot Army Engineers built the strip at I'alkeetna, 66 mi. nurtli of Anchorage. 


PULVI-MIX EQUIPMENT comprises tiacinr. compressor with fuel. tilliii| device and heater. 
Heater melts the suow sufficiently to nusbe the crystals pack 6nnly together lot hard surface. 

hire provides enough snow and sub- they fall within range of U. S. radar 
freezing temperatures, even on the other outposts. 

side of the Bering Strait where Rus- Building the ranway is simple. Work- 
sian planes today can be tracked when ing in less than four feet of snow at 
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Talkeetna, USAF and Army Engineers 
pushed aside a top layer loose crys- 
tals, then rolled and compressed t!ie 
remainder. To finish the job, the Army 
has developed a Rube Coldbctgish ma- 
chine that harrows the surface, mixing 
into the snow any brush or soil that 
happens to be in the way. 

► Speed. Mobility— Called the "Pulvi- 
Mix," the machine finishes the job bv 
searing the surface with a jet blast that 
melts surface snow crystals. As soon as 
it passes, the water freezes, giving the 
runway a strong, solid surface. 

In Exercise Snowbird, this operation 
was realistic. The troop carrier force 
dumped its own specialist who marked 
off the drop zone. Army Airborne Engi- 
neers cleared and rolled the snow. Avia- 
tion Engineers from the 81 3th Engineer 
Aviation Battalion took over final con- 
struction, widening and lengthening 
of the runwav- 

USAF sookesmen said the snow nin- 
svay may be essential to fighter opera- 
tions in arctic areas. There is great 
emphasis todav on speed and mobilitv, 
but both can be useless unless the land 
can provide suitable landing and launch- 
ing platforms. 

► Bomber Staging— To the jet pilot in 
combat, an airstrip can be more than 
an emergency landing field. It can help 
him concentrate firepower despite range 
limitations, crowding the enemy from 
advanced and camouflaged bases. 

In the open, there has been no dis- 
cussion of liow the compacted runway 
can be used by the Strategic Air Com- 
mand, SAC had observers at Exercise 
Snowbird, but none of its planes was 
evident. 

USAF has flosvn tlie C-12-f in and 
cut of compacted runwavs- Its gross 
weight is about tlic same as tiiat of the 
B-47 jet bomber. B-47 range is consid- 


tcmal details of new Bristol Olympus 101 
twin-spool turbojet that has been type- 
tested at ll.OOO-lb.-Ihrust takeoff (Aviatioa 
Week Feb. 7, p. 18). British also claim a 
continoous cruise power of 9,600 Ib. thrust 
for the 101, Military designatian is BOL 


c-rably less without aerial refueling. This 
indicates the snow runway would be a 
practical forward staging for longrange 
strategic bombers. 

► Ice Fc^ Problems— Another factor, 
strange to new arrivals at cold weather 
USAF bases, is the phenomenon of ice 
fog. Landings can be made hazardous 
by the sud<icn and artificial introduc- 
tion of moisture into a mass of cold 

This happens Over a landing strip 
while the surrounding atmosphere is 
clear. Takeoff of two planes from a 
runway can upset the moisture balance, 
producing a fog that closes the strip im- 
mediately. Opening of hangar or heat- 
ing plant doors can bring the same rc- 

At a critical moment, an emergency 
snowstrip close to the main base, might 
sas'c lives and equipment. 

Air Force Obligations 
Reach Two-Year Peak 

Air Force in December reached its 
highest peak in obligating funds for 
aircraft and related procurement in two 
years, with obligations for the month 
totaling more tlian S1.6 billion. This 
exceeded USAF’s obligations of Sl-2 
billion for the previous fi\c months of 
fiscal 1955. 

Order cancelations in December ex- 
ceeded Naw’s obligations for aircraft 
and related procurement bv S2-4 mil- 
lion. 

This was the status of funds for tlie 
m crall category of "aircraft and related 
procurement’’— which includes funds for 
guided missiles, industrial mobilization, 
plus salaries and other expenses con- 
nected unth procurement- as of Jan. 1: 
• During the first six months of fiscal 


1/2C. 'The 150-far. type-test program in- 
cluded 5 hr. running at takeoff power, 87.25 
hr. at cruise conditions, 10 hr, altematiiig 
between ground idling and takeoff and a 
short ovetspeed nm. After successful trials, 
Ministry of Supply has approved the 101 

at 11,000 1b, thrust without afterburning. 


1955, the two services obligated a total 
$3.6 billion (USAF, $2.8 billion; Navy, 
$735 million). 

• Unobligated funds totaling $8.9 bil- 
lion were on hand Jan. 1 (USAF $6.6 
billion; Navy, $2-3 billion). 

• The two services expended $4.2 bil- 
lion during the first six months of fiscal 
1955 (USAF, $3.2 billion; Navy, $948 
million). 

• Unexpended funds on Jan, 1 totaled 
$22,8 bniion (USAF, $15.3 billion; 
Navy. $7.3 billion). 

AF Sets Up 3-Airline 
Cargo Lift to Formosa 

Seaboard & 'Western Airlines, Flying 
Tiger Line and Transocean Air Lines 
have received Air Force contracts to 
operate an undisclosed number of mili- 
tary flights between the U. S- and 
Formosa. 

Witii tension in the Formosa area 
mounting. USAF is trying to get as 
much available airlift as possible. The 
three airlines are scheduled for cargo 
shipment to the Nationalist China 
island, with the majority of rctiirn 
flights slated for passengers. 

For Seaboard, this will mark the first 
time its Super Constellation frciglitcrs 
have been used in trans-Pacific service. 
S&'W eunentiv operates the transports 
only on its trans-Atlantic cargo scrs'icc 
flighfs- 

Air Force is believed to be partic- 
ularlv mterested in using the Super 
Connies for the Formosa airlift be- 
cause of its easy cons’ertibility from 
cargo to passenger configuration. 

Twining Says Russian 
Air Quality Improved 

Russia’s ait force has not grown 
noticeably larger in the past year, but 
the quality of its equipment has im- 
proved significantly, according to Gen. 
Nathan F. Twining, USAF Cliicf of 
Staff. 

Gen. Twining told the National 
Council of the Reserve Officers Assn, 
that the recent Soviet announcement of 
a sizable increase in the military bud- 
get and continued emphasis on heavy 
industn’ ate important factors in Amer- 
ica’s defense planning. 

He said, "'ITieie are indications they 
ate converting (heir air defense forces 
to more modem jets,” while adding jets 
to the Russian bomber force. This im- 
proved airpower combines with Soi’iet 
progress on nuclear weapons to form 
the main military threat to the United 
States. 

Twining emphasized that USAF, al- 
ready outnumbered in total of aircraft, 
must bridge tiie gap with better planes 
and equipment. 



First View of 11,000*Lb.*Thrust Bristol Olympus 
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New higher power 

GCA QUADRADAR 

unveileid by Gilfillan 


Two Models Now Meet Complete Range of Air Traffic Problems 


Over two hundred international aviation 
visitors to the successful demonstrations 
of the 50 kw. GCA Quadradar during 
November and December 1954 in Los 
Angeles were also shown a completely 
new higher power 200 kw. Quadradar. 
The 50 kw. Quadradar in field demonstra- 
tions and during the U. S. Air Force and 
U.S. Army operational evaluation tests 


now under completion exceeded both 
military and civil airport requirements. 
Now the 200 kw. Quadradar provides 
even greater performance capabilities 
with iO'f increased range and altitude 
coverage over the 50 kw. equipment. 
Both the 50 kw. and the 200 kw. Quad- 
radar have complete remoting controls 
and instant multiple runway coverage. 



50 kw, Quadradar operated 
perfectly during several re- 
cent California rainstorms. 
Successfully tracked F-86 
jet fighters beyond 30 miles 
and above 20,000 ft. Both 
50 kw. and 200 kw. models 
(at right) include proven 
circular polarization to elim- 



200 kw, Quadradar provides 
40% additional coverage in 
range and altitude. Both 
models are Identical except 
for three smoll components 
— transmitter, receiver and 
high voltage power supply- 
as shown. These 3 compo- 
nents quickly plug in to re- 
place the 50 kw. components. 





you con rely on Rfteem is more than a slogan ... it is the Rheem basis of operotion. 

Reliability governs every process of research, engineering and production and is 
the key factor in Rheem's enviable record of low cost per unit production and 
on-tj'me completion schedules. 


Rheem's integrated Government Products Division facilities . . . now with strategically 
located headquarters on both East and West Coasts . . . are presently in quality 
production on air frames, missile and [et-engine components, airborne ordnance, 
electronics and ordnance materiel. 
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RHEEM Manufacturins Coefinny. » . Govermnent I 

Oown«y.Ciilir.« San «»-«-■- ^ 



Operation Pacemaker 


Total awards 
small bi 

on procure- 

$565.1 100% $479 100% 

$639.7 100% 

Awards to si 

lal! business 291.8 80% 335.8 70% 

awards to 

383.7 60%. 

No bids r 
small bus 

ness 5 3.9 1.0% $ 9.9 2.0% 

$ 20.0 3.1% 

Uiiqualilied 

technically 2.5 .7% 10.2 2.0% 

4.9 .8% 

cNities . 

1" 

None 3.8 .8% 

6.8 1.1% 

bvety scl 

dules .... None 9.9 2.0% 

70,1 11.096 



2.9 .5% 

Bids not : 

ccoidiiig to 

IIS 1,05 .3% 1.06 .2% 

7.9 1.1% 

taiiibig lb 

e base ... . 31.1 8,52% 39.1 8.0% 

None 


Why Small Firms Lose AF Orders 


Tlic need far broadening and main- 
taining America’s mobilisation base is 
a growing (actor in the struggle of small 
companies to get a larger share of Air 

°BrV Cm! Thomas P. Certify, USAF 
director of procurement and production 
engineering, has released studies show- 
ing that when small business can do 
a job but fails to win the contract 
the blame usually can be traced to one 
of two reasons: 

• Small business prices arc out of line. 

• Big business nas given the order to 
keep an essential pbnt facility in opera- 
tion and protect it as a source in case 
of national mobilization. 

Cerrity's figures were assembled 
through Operation Pacemaker, USAF’s 


special project aimed at increasing small 
business participation in the pcocure- 
ment program (AvtAiioN Week Sept. 
27 , 1954, p. 19). They involved only 
unclassified contracts of $10,000 or 

► Price Factor— Pjceinakcr's study re- 
veals that the need to broaden and 
inaintain the mobilization base was a 
factor of no importance in 1952— but 
took 8.5% of the small business po- 
tential away from these firms in fiscal 
1954. This business was worth more 
than $51 million. 

Prices were equally important, re- 
sponsible in fiscal 1954 for a loss of 
S.75% of the small business potential. 
However, there has been a big improve- 
ment in this situation. In fiscal 1955, 




Twist Wire 


J times hsfes 


with 



ROBINSON 
WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required (or one by any other 
melhod. Saves as much as $140 
per engine assembled. 


3-Tools-in-l ; Pliers . . . Cutters 
. . . Twisters, Side cutting. 
Permanent bronze bearing. 
Jasvs lock on wire, can't slip off, 


Used throughout the world for 
all aircraft assembly and main- 
tenance. 

9"Slendcrnose, wt. 12oz. $19.50 
12" Standard, wt. IS oz. $20.50 
Unconditional Guarantee,' 
Write (or details. RALPH C, 
ROBINSON CO., Box 494B. 
North Sacramento 15, Calif, 
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Neptune rules the seas from the skies! 

FLIES ON WINGS BY TEMCO! 

Lockheed’s Navy patrol bomber, the Neptune, is aptly 
named, for it is capable of firmly ruling the sub-surface 
deep that was once the private domain of the sub- 
marine, No longer is it necessary to sinkt subs, the 
Neptune can soi.^e them hundreds of feet below the 
surface. Its amazing electronic search-gear coupled with 
record setting range and endurance make it a most 
formidable weapon. 



Typical of the efficient cooperation that answers defense 
demands in this competitive, free-enterprising indus- 
try. Lockheed awarded TEMCO a sub-contract for the 
manufacture of complete outer wing assemblies for the 
Nepinne in late 1950. TEMCO has supplied these com- 
ponents to Lockheed ever since — a quality product, 
delivered on schedule, at the lowest possible cost. 



Neptune P2V wing panels taking shope on the 
ossembly line ol TEMCO's Dallas plant. One 
of many major components manufactured by 
TEMCO for other outstanding aircraft companies. 
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the figure was 13%; and in fiscal 1952 
it was 10.5%, indicating that small 
business prices have become mote com- 
petitive with those of big business. 

In fiscal 1954, small business did not 
lose any of its potential because of in- 
ability to meet deliveiy schedules. This 
is an improvement over fiscal 1952, 
when 11% of the potential or more 
than $70 million in sales, was lost for 
this reason. 

USAF spokesmen say action was 
taken as soon as the trouble was spotted 
more than two years ago, and adjust- 
ments wae made to lower fliis hurdle 
to small business wherever possible. 

► Loss by Forfeit— Another result of 
Pacemaker’s effort is a steady decline in 
the amount of small business forfeited 
by failure of firms in this classification 
to make a bid. 

In 1952, $20 million dollars in goods 
that could have been made by small 
business went to large firms by simple 
default. This was mote than 3% of 
the small business potential. In fiscal 
1954, this figure was cut to 1%, worth 
less than S4 million, 

USAF’s overall small business pro- 
gram, Gerrity's office reports, resulted 
during 1954 in award of $556 million 
of contracts to these firms out of a 
potential of $773 million, or 76%. 

Of 5,600 contracts worth more titan 
$10,000 each, the average given to small 
business in tlie last fiscal year came to 
$76,000. 

The report also shows there is no 
appreciable difference between negotia- 
tion and formally advertised procure- 
ments as a source of business for small 
firms. Of contracts worth more than 
SfO.OOO, small business firms won 83% 
of the 2,028 formally advertised as suit- 
able to their type of operation. They 
also won 82% of the 2,114 contracts 
in the same class awarded bv negotia- 
tion. 

Dollar value of tlic negotiated group 
was more than $350 million, in con- 
trast to about $75 million for the busi- 
ness won as a result of advertising. 

Japan Expects Boost 
In U. S. Air Business 

(McCraw-ffil) World News) 

Tokyo— Japanese defense industry of- 
ficials expect the U. S. to step up its 
aircraft repair and purcliase orders in 
Japan this year as a result of President 
Eisenhower’s budget plea for increased 
fund disbursements for air defense. 

USAF procurements in Japan during 
the last four years accounted for only 
$33 million, or 18% of the total pur- 
chases by air and naval units in the 
Far East. 

Expansion in orders is expected to 
include production and repair of jet 


fighters ami trainers, pins a 50% in- 
crease in overhauling planes leased to 
Japan’s defensive air force. 

Thi*ee Air Agencies 
To Increase Staffs 

Substantial increases in the personnel 
of Civil Aeronautics Administration, 
Civil Aeronautics Board and National 
-Advisory Committee for Aeronautics 
lire programmed for fiscal 1956 under 
the President’s budget. 

These inaeases are planned: 

• CAA, 765, from a total of 15,519 in 
fiscal 1955 to 16.284, This marks a 


reversal of tlic sharp downward trend in 
CAA employment since the Eisenhower 
Administration came into power. Per- 
manent positions, which totaled 16,041 
in fiscal 1954, dropped by 522 in 1955- 

• CAB, 69, from 555 in fiscal 1955 to 
624 in fiscal 1956. Board |>crsonncl de- 
clined slightly this year, from 558 in 
fiscal 1954. 

• NACA, 860, from 7,719 in fiscal 
1955 to 8,579, The total was 7,157 in 
fiscal 1954, 562 below tlie 1955 level. 

The major part of CAA’s increase 
would be in the administrative category 
of "operation and regulation,” which 
would mount by 614 to a total of 15,338 
in fiscal 1956- 
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MORE ERCO MAGIC... 


Recon Flight of Ground Level! 



AVIATION CALENDAR 

;b. 20-22— Fourth annual Texas Agriciil- 
nil Ar ialioii Conference, A4rM College 
'I'exas, College Station. Tex. 
20.22-lnstitutc of hiitphis IJcaltrs, 
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ner< at Grumrnan called for liberal use of Bondolile, Ibe lightweight siruc- 
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AERONAUTICAL ENGINEERING 


Hotc the Comet Mystery ff'us Solved — Part II 

Giant ‘Jigsaw Puzzle’ Gives Final Clue 


By David A. Anderton 

An crnint piece of structure was tlie 
final due to tlie destruction of the 
dc Ilavilland Comet G-ALVP neat 
Elba last January. 

Blasted out of the port side of the 
pressurized cabin by the explosive fail- 
ure of the fusclase, the torn structure 
skittered along tfie port wing to the 
aileron, leas-ing scratches and abrasions 
as it passed. 

It was one of the last pieces of wreck- 
age to be found. When it was matched 
to the abraded streaks in the wing, the 


scientists under Sit Arnold Hall at the 
Royal Aircraft Establishment, Fam- 
borough, felt the goal was in sight. 

Ihrcc days later the first fatigue fail- 
ure occurred in the submerged test 
Comet, and the investigation was defi- 
nitely on the final approach. 

► Reckoning— The RAE en|ineers 

uorked tirelessly through the English 
springtime, testing, destroying, build- 
ing pieces of the proud Comet, The 
heaps of evidence still lacked direction. 
Sontewhere there was one missing piece, 
one test unperformed that would solve 
the riddle. 


It was found on the first day of sum- 
mer, when Sir Arnold and Ripley were 
looking at the wreckage. The fuselage 
stood stark on raw wooden bones and 
nearby, the burned and tom wings 
formed a giant's jigsaw puzzle on the 
concrete floor. Hall and Ripley looked, 
pcth.ips for the thousandth time, at the 
pieces, and then both had the same idea. 

Tlierc were lateral scratches and 
marks on the port wing. Either a piece 
had blosvn out of the fuselage or the 
airplane had been in an extreme yawed 
condition when a detached piece hit the 
wing. Those were the only possible 
ways to explain the scratches. 

To Famtx>rough the same day, along 
with other pieces dredged from the bot- 
tom of the Mediterranean, came the 
missing cabin structure— a piece blown 
out of the side of the fuselage like a 
cork of a bottle. It was marked with the 
gold-edged, blue “B" of BOAC's stand- 
ard marking for the Comet fleet. 

► Shctlocks Witli Painl-Within a few 
days. Hall’s men knew that it was this 
plug that had blown across the wing at 
high speed, blasted out violently enough 
to pass almost the entire semi-span be- 
fore being whisked aft by the slipstream. 

They knew, because the paint gave 
the answer. 

Inboard on the wing, there were tiny 
flecks of gold and blue paint imbedded 
in the scratches. Outboard, the 
scratches were smaller and lighter; no 
paint marks were r isible. But chemical 





tests found traces of the special paint 
used on the Comet fuselage markings. 

At about the same time, the fuselage 
of the submerged test Comet-G-ALYU 
-blasted open, starting from a fatigue 
crack at a rivet hole near a comer of 
an escape hatch. 

These two events had the closest re- 
lation of any of the tests or eNamiiia- 
tions so fee, and Hall felt the first 
warmth, as he said, of the entire investi- 

► Failure Sequence— There was enough 
of the wreckage assembled to establish 

that the Elba Comet had broken up 
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..all using 

ignition 

equipment! 



Tlie Scintilla Division of Benilix is proud tiiat the list of 
users of tlieir jet ignition equipment is veritably a "who’s 
who" of world-famous engine builders. 

We arc perhaps even more gratified, however, tliat 
our association with famous names in engine manufac- 
turing has extended over many years and has covered 
a wide diversity of ignition products, 

Tiiis continuing association wilii the industry’s 
leaders has been more than a source of pride to us. It 
has been a challenge Cltat we strive constantly to meet, 
and we pledge our every resource and facility to con- 
tinue to merit this accejrtance as The Most Trusted 
Name in Ignition. 

SCINTILIA DIVISION OF 

sioNei' Nfw roRif 
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into six major units: fuselage nose, fuse- 
lage tail, center section with power- 
plants, port outer wing portion, star- 
i>oard outer wing portion and the top 
center of tlie fuselage. 

RAE had also establislied some se- 
quence; the tail bad fallen before the 
nose section, for example. They further 
knew that the failures had been in a 
downward direction (referred to the air- 
plane as flying straight and level, be- 
cause it may have been in any attitude 
at the time of breakup). Now they 
could And the fuselage failed first. 

Here again paint marks furnished the 
evidence. Obviously the wing had been 
intact when the fuselage plug skidded 
across the surface, because the scratches 
were continuous across the span. 

► More Proof— Tlterc was confirming 
evidence available. The electrical cir- 
cuits of the Comet were in fair shape; 
only five fuses were blown, and the 
others were still untouclicd. Flicctrical 
svstem experts traced out the circuits 
;ind deduced the power liad failed some- 
where in the fuselage upper center. 

More confirmation came from study 
of the scat failures. They showed that 
llio scats failed first in a forsvard direc- 
tion. and then in a backsvard direction. 
The fonvatd failure was violent, and 
—postulated the engineers-was caused 
])v the tremendous suction wave when 
tlic cabin failed. The second rearward 
failure was caused when the fuselage 
hit the sea, tail fint. 

► Final Pieces-By now Sir Arnold and 
his staff were fairly certain of the fail- 
ure of the pressure cabin, and the sub- 
sequent breakup of the aircraft. It 
remained to locate the initial failure. 

Again the scientists went back to 
the hiselage piece. Since it had blown 
out at a high velocity, might it not 
have been near or at the point of fail- 
ure? The answer was to check the 
fuselage again. Tlic final conclusion 
was the fuselage had failed at the region 
of the ADF ^windows" in the top. 

By then it was early July; Sir Arnold 
asked the Admiralty to reorient the 
seareli for wreckage with the hope of 
finding the missing fuselage sections. 
August I2th the sea gave up the ADF 
windows and the roof around them; 
but it was with a lot of other wreckage 
and nobody recognized it. By the time 
it got to Farnborough, August was end- 

%ut by the end of September, the 
RAE scientists had completed their 
fracture analysis of the area around the 
"windows" and they were sure of the 
area of initial failure. 

► Complete Analysis— Now it was pos- 
sible to recoubtmet the last moments 
of life remaining to G-AI.YP. high over 
the Romans' sea. 

She was nearing the top of her climb, 
cruising steadily tlirough the cold air. 
Forward, the i-tcw was finishing the 
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WEIGHT, POWER OR 


The Safety ball/bearing Screw 



you solve 


them! 



THERE ARE OVER 30 FLIGHT-PROVED 
AIRCRAFT APPLICATIONS WHERE 
THE SAFETY b/b SCREW EXCELS 


Today a remarkably cfficicnl aclu- 
aling system, old in principle but 
^|r relatively new to aviation, is being 

I rapidly adopted by aircraft engineers 

as the successful solution to many 
^ actuation and control problems. 

T Pioneered by Saginaw to reduce auto- 

■ mobile steering effort, the Safety haU/ 

bearing Screiv operates at 90% to 95% 
efficiency— about three times that of the conventional Acme 

by n 


ANY SIZE FROM VA IN. TO 3914 FT. IN LENGTH 

b-very Safety b/b Screw is individually engineered for its 
particular application, with the wealth of know-how that 
only Saginaw, the pioneer, can offer. Our engineers are 
ready and eager to help solve your actuator problems now. 
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TEMPERATURE PROBLEMS? 


WHAT IT IS AND HOW IT WORKS: 


The Balls Go Round and Round 
and They Come Back Here! 



there's fur Ires fricti^m in 

eliiiing friction ranges from ap* 
proumately .001 to .4 — wliRr 

ranges frum about .0005 (o .003. 


ralty’ inerrasca the enioieni^ of 
rotary*to*Iiricar (or linear-to. 



ward the end of thc_out through 



At the end «if their trip, one or 
sUntly ^Hwallow the balls, lead 

starling point. This forms a 
closed circiiU through which the 


HOW IT CAN HELP SOLVE YOUR 
AIRCRAFT ACTUATION PROBLEMS 



Compared with the conventional Acme screw's cfTirienry of lea 
than 25^. the cITiciency of the Safely b/b Screic ranges from Wt% 
to 95%I Thia makes it by far the most cflieicnl knnwn mrcliaiiism 
for translating rotary*to*lincar motion, or vice versa. ('s>mbiiicJ 
with an electrical, hydraulic or pneumatic power source, the Safety 
b/b Screw forms an actuator with tremendous atlvanlages for the 
aircraft engineer. For cxomplc. it can enable you to: 


SAVE WEIGHT— coini^ared to elther^Aeoie screw nr hydraulic 
permitting use of small.^ moincs and gear boars; eliminating 


SAVE POWER— by rrqiuring^ only 1/3 os mmh torjie as a 
the Safely b/b Seme permits the nse of much smaller motors with 


SOLVE TEMPERATURE PROBLEMS— the Safely h/b Seme 

0(icratc8 succesafullyat btnh ealrritiely low and iiigh lem|ieratores, 
ranging from — 75®F to d-900®F — iiUhout lubeicatiwi. if nreetaary. 
ASSURE POSITIVE POSITIONING— milike some other lyjtre 
thouasndlha of an in'efa, plus perfect synchronisaliun of two or 


INCRMSE DEPEN^A^ILI'TV— tje- 

REDUCE PART AND INSTALLATION COS'TS— in addition 
motors, deeressing power and anailiary equipment requirements. 
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SKIN CRACKS at tear bolloiii comer o( Cornel forward escape hatch, starboard side. 
Numbers refer to number of test cycles, should be ioerrased by 1,231 for total cycles. 



FATIGUE CRACKS at forward top comer of No. Z window port side of Comet, after 
4,313 test cycles. Numbered points give indication of rate of crack growth. 


last of its routine duties of the ascent. 
Tire pilot answered another BOAC 
scheduled flight, an Argonaut wanting 
to know the height of cloud tops. He 
spoke briefly with tire Argonaut's cap- 
tain; hearing no acknosvlcdgmcnt, he 
called back. 

“GH) from GYP," he said, "Did you 
get my . . 

With an explosive roar and the 
shrieking of rent metal, G-ALYP's fuse- 
lage blasted open. First a large portion 
forward of the cabin blew out, then 
tlic major portion of the cabin roof. 

Witliin tncec-tcnths of a second, the 
cabin was cleared of iweiything mov- 
able. Seats, luggage, passengers were 
catapulted up and forward in a tangled 
mass, Death was instantaneous, 

Still plunging forward under its tre- 
mendous inertia, G-ALYP swung to a 
ticar-vcttieal attitude. Wings and fuse- 
lage failed under the sudden, enormous 
air loads, 'lire nose and tail of the 
fuselage separated; the wing broke into 
three pieces. The center section, now 
burning fiercely, snapped to an inverted 
position and slowly spiraled down 
through the thousands of feet to the 

Before it, the fuselage nose and tail 
raced, open-end toward the svater. They 
splashed; then the wing slapped the 
surface and sank. Nearby, two wing- 
tips fluttered down, catching the mid- 
moniing light on their polished sur- 

► First Act-That was the tragedy and 
that was how it happened. Within 
itours the Comet fleet was grounded 
and examinations begun. Fixes were 
made, and the fleet flew again, 

Tlte second tragedy happened early 
in April to Comet G-ALYY, climbing 
out of Rome to altitude, to be lost 
over sunny Naples. 

The explanation for the first later 
was accepted as the explanation for the 
second by RAE technicians. Lacking 
an;- more positirc evidence and faced 
with unrecoverable wreckage, there was 

Besides, the tests of the submerged 
Comet were showing failures of fatigue. 
Tliis. assuming both accidents to have 
been caused by fatigue, was a trend. 

But how much of a trend? What 
kind of fatigue life would the Comets 
that remained be able to show? Was 
there any point in letting the rest of 
the fleet go back into service because— 
pcrliaps— the two that failed were 
I ogiics? 

llic answers to those questions wore 
to be found under water, in tlie huge 
bank built to contain G-ALYU on its 
last flights. 

►Tank Tests-G-ALYU had made 
1,231 pressuriLcd flights in BOAC serv- 
ice ana now it began building up that 
total still further. It climbed over 
1,600 more cycles before pressurization 
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AN EASIER WAY TO 
STRETCH SKINS! 


The Hindu fakir will 
MORE obout the Lolil pr 
The Lalli pi 


for hot stretch 
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. a proven method in operation at Oliver 
■viafion — helping the oircrofl industry 






leaks began to sko»'. But tlic cabin in- 
tcfrily still held. 

Tlicn without advance warning, the 
fuselage failed. An eight-by-thiee hunk 
of stnictute tipped out of the rear fuse- 
lage. Initial foilurc was traced to a 


fatigue crack in the skin at the lower 
rear comer of an escape hatch. 

'lire fuselage was repaired with a new 
panel, and some of the skin cracks 
around other svindows were “fitted'' 
with external doubler plates riveted 


to the skin, At this stage, and largely 
because of the localization of the fail- 
ures around the windows, strain gages 
were installed in carefully located po- 
sitions at window comets. 

'ITie next test was for proof of the 
repaired structure; the pressure was 
blown up to 11 psi-, then down to the 
test value and cycling continued. At 
3.8J3 cycles the wing was damaged by 
fatigue, enough to call a temporary halt 
for repairs. 'lire next 210 cycles were 
pressurization only, without the extra 
loading of gusts on the wings. Tlicn 
both gusts and pressure loads were ap- 
plied to a total of 3,891 “flights,” at 
svhich time a large crack appeared at a 

The final failure was spotted as an 
incipient crack after a total of 4,235 
test cycles. It was then about 1 in. 
long, extending from a rivet hole at the 
forward bottom comer of No. 7 win- 
dow. It grew rapidly aft to the edge 
of the skin and fonvard almost 5 in. 

Then at 4,313 test cycles the fuselage 
ripped out in a large section between 
frames 26 and 34 (about 15 ft. dis- 
tance). This was the end of G-ALYU. 
► Gages and Loadings-The strain gages 
told the story of stress distribution near 
the comers of the windows. For the 
worst cases, this is haw the loading 
broke down; 

• Cabin differential pressure gave a 
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liad been produced in only two load- 
ing cycles. This stopped the tests 
temporarily for a fix. 

Further cracks later appeared at spar 
wing gusset plates and were repaired. 
Between 10,000 and 15,000 equivalent 
liours of flight, the bottom sxin was 
laced with tiny cracks. 

Said the RAE report; "On the evi- 
dence of the test alone, the Comet 
would appear to have been as much 
in danger from wing fatigue as from 
pressure cabin fatigue." 

There was a final consideration of 
the accuracy of the tests and the re- 
sults, caused primarily by errors in 
loadings. 

To quote the RAE report again; 

“Gust and general flying loads, which 
arc represents in the tests, are shown 
bv the strain gage results to be sec- 
ondary in their effects. Any errors in 
their representation, therefore, are un- 
likely to have serious effects on test 
results, but such as they are indicate 


stress which reached 43,100 psi. 

• Difference between flight loads and 
ground loads gave a stress additive of 
650 psi. 

• Gust liiadings produced an additional 
stress of 1,950 psi. 

• Total maximum stress is the sum of 
those tliree, or 45,700 psi. 

In practice, said the RAE. this figure 
would be reached two or three times 
per flight. It represents about 70% of 
the uftimatc stress of DTD 546, the 
aluminum alloy forming most of the 

There was one more reservation. The 
scirmtists noted that rivet holes were 
some distance from the points of max- 


imum stress as found by strain gages. 
But they knew that rivet holes ate 
btress-raisers too localized to be picked 
up by strain gages. Thus they con- 
cluded that it was possible that stress 
at a rivet hole would be somewhat 
higher than 70% ultimate. 

The strain gages showed one other 
loading characteristic clearly; The cabin 
pressure loads in the region explored 
predominate by a large margin over 
flight and gust loads considered impor- 
tant from aspects of fatigue. 

► Wing Failutes-The wheel well skin 
was the first place that wing cracks 
showed. On the starboard side, a crack 
extended to 83 in., of which Zi in. 


Maximum Effort' 

There was no single agency whicb, 
in the final sense, solved the Comet 

RAE. asked to iiivestigatc the wreck- 
age and to ascertain the possible causes, 

railed ill a time of tragedy. 

The engine analvsis, which confirmed 
their integrity at the breakup and sup- 
ported KAE's hypothesis of a violent 

the direction of Dr. E. S. Moult, chief 
enpneer of DH's engine company, at the 
company’s foctoty. 

P. C. Tweedie, chief inspector of acci- 
dents for the Ministry of Transport and 
Civil Aviation, and his staff invesigators 
proved invaluable during the salvage and 

There were others whose investigations 
and help, small and large, aided the final 
canchisiom. An Italian fatmec. a Harlei- 
St pathologist a Maltese seaman played 

its end. 

But in retrospect it is the briiliant 
work of RAE that stands out, perhaps be- 
cause the scientists played role of 
Holmes to the others’ Watson, or per- 
ha|)s because their work was the final 
assembling of the technical pieces. 

But whatever the reason-objective or 
siibfectivc-thcre will be no argument 
tliat the svork done was tmly "one of 
the most amazing pieces of scientific de- 

The work of the tireless staff of the 
Royal Aircraft Establishment at Fam- 
borough will stand as the highest symbol 
of the professianal standards and integrity 
nf the engineering pofession. 
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How two TYPICAL 

production testing headaches were cured 
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that the true life slioulcl be somewhat 
less tliaii that obtained in test. 

"Thete ate, howeset, other effects 
wliich could not be reproduced. First, 
there is the fluctuation of cabin pres- 
sure during an actual flight, which 
cannot entirely be avoided in practice, 
owing to practical engineering limita- 
tions of pressure control equipment. 
Second!), there are vibration stresses 
caused h) engines, which arc siwriin- 
jwsed on the pressure loads. Tliirdly, 
there is the additional stress produced 
in the cabin shell by contraction 
through low temperature at high alti- 
tude, 

"None of these effects has )ct been 
assessed accurately for its effect on fa- 
tigue life. In all cases, however, they 
are almost certainly detrimental in 
some degree. The conclusion is, there- 
fore, that the life under operating con- 
dihons would be less tlum tat results 
indicate." 

► Scatter— The test Comet showed a 
fatigue life approximate!) tliree times 
that of cither lost Comet. RAK was 
familiar with this plicnomciion, because 
it has long been known that thete are 
no two airplanes built exactly alike, that 
would fail at the same strevi level or 
same number of repeated load cycles. 

The important question was: Is a 
thrcc-to-oiic spread what would be cx- 

said Dr. Walker, RAE's struc- 
tures chief. In ftict, nine-to-one is the 
kind of number you might think of in 
the case of fatigue. It would have been 
nice to liase the time and facilities 
to test about six mote airplanes to es- 
tablish the spread for the Comet, but 
that was not possible. 

That was about the last scientific 
opinion needed to complete the investi- 
gation. Later in the formal heatings 
tlierc would be questions and answers. 
Walker’s flndings. Hall’s deductions, 
Ripley’s reconstruction of the wreck- 
age were to be questioned. But the 
ultimate analysis was to stand. 

"W’c have formed the opinion that 
the accident at Elba was caused by 
structural failure of the pressure cabin, 
brought about by fatigue." 

Fast Detector Spots 
Explosive Mixtures 

A new gas detector, used in spotting 
explosive accumulations caused by fil- 
ing aircraft guns, is also applicable to 
sensing many types of combustible gas. 
Measurement and control range of the 
electronic device is 10%-100% of 
lower explosive limit, time response is 
less than one-half second. Unit can 
operate from —40 to 60C. 

The manufecturer is Bristol Engi- 
neering Corp-, Beaver Dam Rd., Bristol, 
Pa. 
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Aviation ff'eek Picture Brief 



IAS Summaries 

* More than 1,500 attend 
23rd annual meeting of 
Institute, hear 80 papers at 
New York gathering. 

More than 1,S00 engineers, scientists 
and technicians of the aiKiaft industry 
registered at the 2Ird annual mcetiDg of 
the Institute of the Aeronautical 
Sciences, January 24-27, in New York 
City. 

The four-day meeting featured 22 
technical sessions on the problems and 
progress of today's highspeed aeronau- 
tical world, with significant attention 
being paid to aerodynamics and aeto- 
clasticity. 

About 80 papers were presented to 
the Institute in as many as seven meet- 
ings during a single day. 

Here is the first of a series of abstracts 
of the papers presented during the ses- 
sions. These abstracts were made avail- 
able to AvtATiON Week by the Insti- 
tute of the Aeronuatical Sciences. 


Aerodynamics 


► Dyn! 


Derivatives in Yaw and I 
TEiin Wings at Supeisonic S\ 
R. Goodman Aetodynasi 


Theodon 

search Dept., Cornell Aen. Lab', Inc. 

There are three lateral dyiumic attitudes, 
delineated by rolling, yawing, and side- 
slipping. It is possible to solve for the pres- 
sures on the roDing wing by quasi-steady 
analysis. This approach is, however, in- 
applicable for the yawing or sideslipping 

that this papei deals. 

Two linear combinations of rolling and 
sideslipping ate considered. In the first, 
sideslipping is zero (circular flight path), 
and for this case the pressures are found on 
an infinite Swept wing. In the second, 
sideslipping and yawing are equal (straight 
Bight oath; turning win^, and for this case 
general fomiulas are derived for wings with 
an arbitra^ supeisonic leading edge, and 
also for winp with a subsonic leading edge 
adjacent to a supersonic edge. The rolling 

has been determined for a number of useful 
plan forms. 

^Base Pressure Studies in Rarefield Super- 
sonic Flows,— L. L. Kavanau, Research Engt., 
Missile Systems Div,, Lockheed Aitc^ 
Corp. 

Base pressures were measured on a simple 
cone-cylinder configuration over a range of 
Mach numbeis and Reynolds numbers 
based on model length. The final results 
indicated that the tase pressure decreased 
with decreasing Reynolds number and in- 
creasing Mach number whidh was attributed 
to the completely laminar character of the 
boundary layer and also to the critical wake 
region. 

Preliminary tests showed a considerable 
variation of pressure existing over the base 
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area, thus tequiting an area-mean determina- 
tion of the base pressure for evers' Ron' 
condition, [nvestigatious rverc made of sup- 
port interference effects arising from the 
relative size of both the sting diameter and 
sting len^h as compared to the model di- 
ameter. Some effects due to heat transfer 
were also studied. Supplementary pressure 
distributions were taken on the model sur- 
face upstream of the base and in the uake 
at one Mach and Reynolds number which 
was characteristic of this flosv regime. The 
base pressure coefficient in free molecule 
Row is calculated for comparison purposes. 

A discussion is presentea of these results 
together with cspcrimental and theoretical 
works of other investigators. 


► I'ree.Flight Measarcmenls of Skin Fric- 
tion of Turbulent Boundary Layers witli 
High Rates of Heat Transfer at High Super- 
sonic Speeds.— Simon C. Sommer and Bar- 
bara ). Short, Ames Aero. Lob., NACA. 

The average skin friction of a turbulent 
boundary layer in the presence of .scs’ere 
aerodynamic heating has been measured in 
the .Ames Supersonic Free-Flight Wind- 
tunnel on frcc-llying, hoilow-cylinder models 
at Mach numbers of 2.8, 3.8, 5.6, and 7.0. 

The skin friction measured under these 
conditions is appreciably higher than the 
skin friction measured on surfaces having 
zero heat transfer, experimentally conRrm- 
ins the trend of theoretical estimates of the 
el^t of heat transfer on skin friction. It 
was found that the high heat-transfer skin- 
friction data of the present investigation at 
Mach numbers up to 7. the zero heat- 
transfer skin-friction data obtained in pre- 
vious windtunnel investigations at Mach 
numbers up to 4.5, and the skin-frictioo 
data for heated pipe Row at subsonic speeds 
were in excellent agreement with the pre- 
dictions of the T’ method of Riibcsin and 
Johnson, slightly modified for turbulent 
boundary lay^. 

On the basis of this broad scope of agree- 
ment, the modified T' method appears to 
he the best available method of predicting 
skin friction of turbulent boundarv lavers 
at test conditions where no data emst. ' 

► Fluid Dynamic Effects at Speeds from 
M = 11 to 15.— Scs-mour M. Bogdouoff, 
Assoc. Prof,, and Andrew G, Hammitt, Re- 
search Assoc.. Gas Dynamics Lab., Prince- 
ton University. 

The phenomena of viscid-inviscid inter- 
action effects at very high speeds over the 
fore part of bodies has bwn studied at 
speeds considerablv higher tlian those pre- 
viously investipted. A tunnel, using heimm 
as a working fluid, has been developed for 
these studies and has been operated at 
speeds up to M = 15. Increases in the 
speed up to M = 20 seem quite possible 
with further development. 

Pressure distiibiihons have been obtained 
over the foie part of some simple bodies; 
a Rat plate, two wedges, and a cone. In 
addition, Schlicren and interferometric 
photographs have been taken. The results 
show that extremely high pressures, as high 
as 10 times the values predicted bv inviscid 
theories, are obtained over the region close 
to the nose of the bodv. 

Although some aspects of theoretical work 
on this problem appear to be correct, the 
numerical values of the pressures obtained 
are considerablv different than predicted. 
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( PROBLEM: The aluminum diffuser plate illustrated was originally 
cast in sand for Lycoming Division of AVCO Mfg. Corp., 
Stratford, Conn. Despite painstaking foundry work in an 
attempt to meet finish requirements and close dimensional 
tolerances, limitations of (he casting process made expensive 
hand buffing necessary in the area between vanes. 
SOLUTION; To reduce the amount of buffing needed, Rollc foun- 
1' dry engineers recommended a change from sand to permanent 

mold casting methods. Following customer approval, a mold 
was designed by Rolle's permanent mold division to produce 
castings with a guaranteed surface in the required areas of 
from 100 to 125 microinches. It was also predicted that the 
- change in casting method would improve metallurgical sound- 

ness, and permit higher production rates, at a lower over-all 

■ RESULTS: Fine surface finish of the permanent mold cast diffuser 
plates has almost eliminated costly hand buffing, And uni- 
formly close dimensional tolerances have so simplified location 
of machining positions from fixed points on the casting surface 
that tooling has been redesigned and greatly simplified to 
I I provide even further savings. 

In all, Lyeoming enginrers report that this 
i one tetommenialion by Rolle mtling e.Tpcrlj 

' bos redneed the ceu ot each calling ff.5% 

I ... end cut the lime needed lo macSiue each 

' ' eeiling in ball. 
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OD the order oi two or three times as lars 
This difference may be eapUined by t 
inSuence of the leadios mk and sor 
preliminary results on this elect are pi 


Design o 
plication b 
bined Shea 


id Compression.' 
dotfi, Assoc. Prof., Aero, Ei 
(Formerly Research Specialist, 
Aiimaft Corp.). 


The matnc formulations of the eouabons 
of equilibrium and of the Maxwell-Mohr 

S itrons of continuity are applied to the 
tion of certain nonlinear problems in 
the analysis of indeterminate structures. 

Only nonlinearities in the elements of 
the fiesibility matrix are involved in the 
class of problems under consideration. Such 
problems ate characterized by the depend- 
ence of the ficxibility matrix upon the in- 
ternal loads. Nonlinearities resulting from 
plasticity and from certain types of bach- 
ling have this characteristic. 

The analysis is applied to a simple m- 
determinate structure in which the mem- 
bers ace considered to exhibit first, plasticity, 
and second, bucbling. The highspeed digital 
computer is utilized in salving the non- 


Pracfical methods for the design of struc- 
tural test specimens are presented, based 
on the principle of exploring a specific 
mode of failure rather tiian the customary 
indefinite Investigation of structural be- 


This approach makes possible consider- 
able simplification in specimen construc- 
tion, through application of similitude 
relations, without introducing unknown 
restrictions oo the validity of the results. 
Illustration is provided by application to the 
problem of interaction relations for stiffer 

-’ •j panels ’ 

I shear. 


. With Ap- 
Under Com- 
--P. E. ■ 




Results of full-scale tests, under simul- 
taneous bending and torsion, of a box beam 
structure incorporating machined int^rally- 
stlSened test panels siibslantiate the inter- 
action curve derived by similitude relations. 

^ Elasto-FIastic Bending of Beams on 
Elastic Foundations.— Paul Seide, Research 
Engr., Struct- Research Sect., Northrop Air- 
craft, Inc. 

A comparison is made of two methods 
of solution of the bending of elastically 
supported beams of a material having a 
bilinear stress-strain curve. One meltlod 
involves the numerical solution of the 

Hon associated with the engineering theory 
of bending of the plastic region of such 

ier linearizes the problem bv 

replacing the i '* * * 

diagram W its , , , 

An infinite rectangular beam 
to a concentrated load is examined in detail. 
The approximate method is found to be 
less time consuming and to yield results in 


very good agreement with those of the mote 
accurate analysis. Finite beam deflections 
computed by means of the linearized theoR 
are shown to be in good agreement with 

Stability and Control 

► Automatic Feedback Chmtrol and All- 
Weather Flying.-F. D. Graham, Asst 
Chief, All WeaUier Branch, and Major 
Richard C. Lathrop, Chief, Measurements 
and Analysis Sect., All Weather Branch, 
Directorate of Fli^l and All Weather 
Testing. WADC. 

A large part of the difficulty of operating 
aircraft in adverse weather revolves around 
precise control of the flight path in the 
absence of visual reference to objects out- 
side the cockpit. 

The inherent powerful advantages of 
high-gain automatic feedback control can 
be applied to the solution of this problem. 
These advantages are, however, attended 
by disadvantages, such as the tendency to- 
ward dynamic Instability and a suscepti- 
bility to spurious signals or "noise." A suc- 
cessful match of the elements in an 
automatic feedback control loop is de- 
pendent on detailed knowledge of the 
mechanics-particulacly the dynamics-of 
each element in the loop- 

es are not always an ade- 
this knowledge, and an 
.... program of experimentation is 
required. Examples from ue experience of 
the All Weather Branch are cited to illus- 
trate how a knowledge of the mechanics of 
aircraft response to control, automatic pilob. 
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► NACA Applications of Variable-Stability 
Airplanes to Lateral-Stability Research,— 
W illiam M, Kauffman, Aero, Research 
Scientist, and Fred J. Drinksvatei III, Aeio. 
Research PQot, Ames Aero. Lab., NACA. 

Equipment developed at Ames Aero- 
nautical Laboratory for varying in flight the 
lateral and directional stabilily character- 
istics of two fighter-type airpranes is de- 
sciibed briefly. Emphasis is given to the 
lesesreh-tool possibilities offered by variable 
lateraJ-diiectional stability derivatives and 


Flight studies utilizing this i , , 
identify important flying-qualities problems 
and to establish relatra design reauiremenb, 
particularly with regard to oscillatory be- 
ruvior, ate discussetf qualitatively. Various 
difficulties inhesent in flight research of this 
type ate noted. 

'Use of these variable-stability airplanes 
to simulate, for the benefit of company test 
pilob and designeb, unusual lat^-direc- 
tional stability characteristics predicted for 
prototype airplanes is discussed. Example 
problems and associated fligbt-test tech- 
niques involving high adverse roll due to 
rudder and very low directional stability are 


Aeroelosticity 


► An Investigation of the Flutter Cbaiac- 
teiistics of Compressor and Turbine Blade 
Systems--Cbi-TA Wang, Prof., Frank 
l^e. Research Assoc. Prof,, and Robert J. 
Vacoato, Research Assoc., Aero. Er^. 
Dept, NYU. 

As a first phase of a general research 
program, theoretical and experimental in- 
vestigations have been carried out on tiie 
flutter characteristics of compressor and tur- 
bine blade systems in incompressible flow 

It was found that, in the theoretical 
treatment of Buttering blade systems, the 
prohibitively larger number of tbe degrees 
of freedom necessary to analyze a multi- 
blade system can be greatly reduced by 
recognizing the existence of a single equiva- 
lent blade, thus permitting the actual carry- 
ing out of a fiuttet ca^lation. As ex- 
amples, Dumerical calculations are made on 


gered cascades. From these calculations, 
several interesting resnib are obtained. 

Fint, for unstaggered cascades, tbe cal- 
culation shows this flutter occurs with ad- 
jacent blades oscillating 180' out of phase 
thus confirming the experimental obUrva- 
tions Lilley. 

Secondly, it was found that for staggered 
cascades a very small change in blade iner- 
tial properties may cause a complete change 
of the blade flutter mode from one in whi^ 

To cfeck the theoretical resulb, an ex- 
perimenbl program is carried out at tiie 


same time. A Butter mechanism with two- 
degrees of freedom was designed and 
constructed for the testing of a two-dimen- 
sional cascade at low sp^. The experi- 
mental resulb obbined checked very well 
with tbe theoretical findings. 

► Aerodynamic Influence CoeSdenb for an 
Oscillating Finite Thin Wing in Supet- 
sonic Flow,— Ta C. H. Li, Lead Anoelastic 
Engr,, Dynamic Analysis Gr,, Chance 
Vougbt Aircraft, Inc. 

A study, tosed on linearized theory, is 
made of me airforces of flexible thin wings 

A me^od for calculating ^c'^rforces is 
proposed. This method approximates tbe 
airforces by dividing tbe region of integra- 
tion into a mesh of congruent rectangles 
with diagonals parallel to the Mach-Unes. 
TTie integration is carried out exactly span- 

A set of simple formulas for tbe influence 
cocfficienb is given which on be handled 
conveniently by any type of highspeed com- 

For subsonic leading edges, an imaginaiy 
diaphragm is considered to'be in front of 
the leading edge, and linear equations ex- 
pessing the condition of zero pressure dif- 
ierence off the wing ate solved. The po- 
posed method is then applied. Tip are 

Resulb for the twodimensional case are 
in good agreement with those obtained by 
Garrick and Rubinow for M = 10/9, 5 / 4 , 
10/7, k up to .4. and are in excellent con- 
formity with those of Temple and fabn for 
M = 1.6, k up to .8. 


PRECISION FABRICATION AND 
MACHINING.. . of stainless steel, 
aluminum, titanium and other high 
capacity metals to exact specifications. 


HIGH TEMPERATURE BRAZING... 

for jet and rocket engine parts requiring 
close tolerances, high strength and maxi- 
mum heat resistance. 


ALL-METAL HONEYCOMB 
FABRICATION. ..resulting in SO to 
80% lighter weight for precision aircraft 
and guided missile parts. 



• Twigg's imaginative, practical ana 
vigorous approach to your development 
problems will speed your project to 
completion . . . will supply the facilities 
to turn ideas into finished, functional 
parts and assemblies. 

Whatever your product requires . . 
precision fabrication, lightness with 
strength, heat or corrosion resistance 
. . . call on Twigg! Write for your copy 
of our facilities brochure, “TWIGG 
CAN DO IT,” today! 

MAHUFACIUaiNO FOR AIRCRAFI: 


SPECIALIZED METALWORKING 
OPERATIONS.. . such as Heat-Treat- 
ing, Stress Relieving, Cleaning, Spin- 
ning, Tube-Bending and many others. 
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^ Mousing iniricste (-Icrlronic cqiiipiiic 

' airborne use lo withstand shocks 
anti forces which might cause niulfunctioD 
often presents problems as difficult as tlic 
design of electronic systems lliciiiselvcs. 

Take one example— a pressurized external liousing capable 
of being down in the trans-sonie speed range and meeting 
all environmental trials. From wind tunnel tests lo complete 
tooling and manufaeture, Edo relieved the electronics 
inanufaelurcr and aircraft builder of the many 
problems involved. 

If you liave an external stores housing problem, 
no doubt our vast experience 
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Telling the Market 

I'or All Your Broaching Needs is 
brochure showing engineering and 
miinufacturing facilities of Detroit 
Broach Co., also illustrating some of 
tlicir products. Write the firm at Roch- 
c.slcr. Mich. . . . How Plaster Molds 
Cuts Your Costs is pocket-size booklet 
explaining economics of using this tech- 
nique in pilot or limited runs. Avail- 
able from Hale Foundry Co.. 1680 Fall 
St., Cleveland, Ohio, 

Selection of Catboloy Grades and 
Suggested Speeds is booklet designed to 
aid in picking cemented carbides fur 
use as cutting tools for particular jobs. 
W'ritc Carboloy Dept., General Elec- 
tric Co-. Detroit, Mich Minia- 

ture vibration isolators are fully covered 
in Bulletin 542, obtainable from Batty 
Corp,. 1000 Pleasant St.. W'atcrtown, 
Mass. 


Recording charts for standard and 
special instruments ate described in 
catalog available hoiii Technical Charts, 
Inc., 189 Van Rensselaer St., Buffalo 
10, N. Y. Over 8,000 types ate cov- 
ered. . . . Cold-flow operations such as 
riveting, swaging, flaring, reducing, 
tliinpling and needed machines are de- 
scribed in booklet, To Bring You Up-to- 
Datc on Airflex, wliich can be obtained 
from Lemert Engineering Co., Inc., 
206 E. Jcffccson, Plymouth, hid. 

Abrasive blasting machine cmploving 
tumbling principle and liasing 17. ^-cu. 
ft. capacih- is described in Bulletin 
124-B available from Amcriean W'hccl- 
abrator Sr Equipment Corp.. 1001 S. 
Byrkit St.. Misliawaka, fnd. - . . Ateon 
automatic niddcr control system fur 
counteracting airplane directional insta- 
bility is fully covered in btocliiuc be- 
ing distributed bv LcarCat Disision, 
Leat, Inc., 5171 S, Bundy Dr., Santa 
Monica, Calif, 

Standard line of worm g<ats sets for 
equipment with shock load or unifomi 
lorid cliaraetcristics is described in En- 
gineering Manual SW No. 1. Write to 
Foote Bros. Gear & Machine Corp., 
4545 So. Western Avc., Chicago 9. . . . 
Latest copper and alloy specs, includ- 
ing ASTM, ASME, SAK, AMS, Fed- 
eral, Militarv’, Army, Navy and Joint 
Army-Navy, arc listed in indexed Ana- 
conii Publication B-34R. Write Amer- 
ican Brass Co., Waterburj' 20, Conn. 

How to Operate a Lift Track is two- 
color sixth edition of booklet slanted 
for both engineers and cx|)cricnccd op- 
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Epon Adhesive VIII, which meets or 
exceeds the requirements of Specifica- 
-tron MlL-A-8:i3I (USAF), provides 
dependable aluminum bonding with 
contact pressure alone— just enough 
to make a uniform glue line. Adhesive 
>Ul|[pnl3ins no soJvenls; parts may 
be assembled as soon as the adhesive 
is applied. 

' Only moderate temperatures are 
needed for maxiisum bond strength, 
Aluminum, for example, bonds readily 
at 200’ F— well below the customary 
critical bonding lompewturc for this 


xtkm through a trailing edge, showing bbney- 
mb sandwich wing construction. Laminations such 
Ihese may be assembled immediately after appli- 
lion of solvent-free Epon resin adhesives. 


No rivets 


welds! 


Hew aiwsoirO'-fea IPOH' adhesive 
allows immediate assembly 
of metal-to-metal bonded parts 


Epon adhesives are solving many 
aircraft bonding problems. Can they 
solve yours? Write for further infor- 
mation and samples. 
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MALUORY* SHARON reports on 



ONE INGOT 


erators. An obstacle course for training 
is also depicted. Write for Form 12H 
to Hystcr Co., Portland 8, Ore. . . . 
Electronic template and cam machine 
Model 104 for milling and grinding in- 
ternal and external contours is de- 
scribed in folder available from Pratt 
& Whitney Division, Niles-Bement- 
Pond Co., W. Hartford 1, Conn. . . . 
Engineeriog principles of spring lock 
washers, containing numerous charts 
and drawings, is available from Spring 
Washer Institute. 74 Trinity Place, 
New York 6, N. Y. 

Sound reduction doors for jet engine 
and reciprocating engine test cells are 
described in 8-page bulletin put out by 
Jamison Cold Storage Door Co., Ha- 
gerstown, Md. . , . New 20- page cata- 
log describes precision toique-jimitiiig 
wrenches and accessories. Write Jo- 
Line Tools, Inc., 8442 Otis St-. South 
Gate. Calif. . . . Cro-Plate Co., Inc., 
Hartford. Conn., is offering two tech- 
nical bulletins on pressure blast wet- 
blasting equipment: “Cleaning Prior 
to Electro-Plating With Pressure 
Blast," and "Deburring With Pressure 
Blast.” . . . File of technical literature 
on Iridite chromate conversion coatings 
for prevention of conosion and paint- 
base treatment of non-fetrous metals is 
available from Allied Research Prod- 
ucts, Inc., 4004 E. Monument St., 
Baltimore 5. 


is worth 10,000 words 


Y OU have read many words about Titanium’s glam- 
orous future. But the real news is — this new metal 
is here today. 

Over the past few years, Mallory-Sharon and the few 
other titanium producers have approximately doubled 
output every year. Technical developments— that took 
years with other metals— have been accomplished in 
months with Titanium. 

Mallory-Sharon is a leading producer of today's tita- 
nium . . . supplying virtually every major aircraft and 
jet engine manufacturer with sheet, strip, bars, forgings, 
and other mill products. 

Use oim experience in your application of lightweight 
corrosion-resistant Titanium. Mallory-Sharon Titanium 
and Titanium Alloys are consistent in quality, and may 
be machined and fabricated readily. Promised deliveries 
are reliable. 

Mallory-Sharon Titanium Corporation, Niles. Ohio 


MALLORY 



SHARON 


New Publications 

Airline traffic publications, covering 
passenger and cargo rules, fares and 
rates tariffe particular!): international, 
will be offered by Barrington’s Traffic 
Service, to "fill the vacuum created when 
the consolidated tariff was dropped" 
by International Air Transport Assn, 
in October. The service will also 
offer analysis and surveys of traffic 
problems and route potentials and act 
m similar consulting fields. William D. 
Barrington previously published the 
consolidated tariffs for lATA, has been 
with the Air Traffic Conference of 
America, Colonial Airlines and Civil 
Aeronautics Board. Write to Barring- 
ton Traffic Service, 51 E, 42 St., New 
York. 

To encourage aviation activity in 
American schools, a series of five 
bulletins reporting bow the University 
of Illinois Institute of Aviation oper- 
ates, is being published. Initial title: 
Aviation Ground School; coming up 
are: Oigmizing for Fl^ht Operations, 
Developing an Aircraft Maintenance 
Curriculum, Airport Shop Operations, 
and College and University Airport 
Management. The series is financed by 
Link Aviation Foundation. Univeraity 
of Illinois is at Urbana-Champtign. 
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Silicone News 

FOR DESIGN ENGINEERS 


Silicone Grease Saves Money; In* 
creases life of Alloy-to-Plostic 
Gears in Precision Geormotor 

Using the best organic lubricants, maxi- 
mum life of the gear set in a lest model 
of a new precision genrmotor designed by 
Lee Engineering Company of Milwaukee, 
was only 100 hours. Temperature at 
point of contact between the nickel alloy 
worm and phenolic gears was so high that 
organic lubricanls were rapidly separated 
and thrown out. even though the gearbox 
was fully packed. 

Before major alterations in design were 
undertaken, Lee engineers tried Dow 
Corning 33 Grease, light consistency. A 
first trial run of 1200 hours showed no 
appreciable gear wear. Further tests proved 
that a basicaJly sound design had been 

With only enough Dow Corning 33 to Oil 
the teeth required to give long service, Lee 
engineers found that even the initial cost 
of the silicone grease was less than that 
of a gear box-full of the organic grease 

Now in commercial production, these sili- 
cone lubricated precision gearmotors are 
put to many uses. For example, the H hp 
unit shown here with a 40 to 1 gear raUo 
and a speed range of 10 to 200 rpm on 
the phenolic gear, is used to feed wire in 





RF Transformers Impregnated with 
Silicone Fluid Exceed Humidity Specs 

The RF transformers in radio compasses 
made by LearCal DivUion of Lear. Incor- 
porated, passed Ordnance tests for moisture 
resistance and extreme thermal shock. 
Lear fell, however, that for permanent 
protection, the transformers should be 
potted to come as close to forming 
true hermetic seal as possible. 

After potting with mica-filled epoxy resins, 
the transformers are, therefore, vacuum 
impregnated with Dow Corning 200 Fluid. 
Silicone treated transformers easily pass 
the humidity tests of SC-D-1594 and 
MIL-E-3400. They may be immersed in 
water for 30 minutes with no 


Silicone Aluminum Paint Protects 
Jet Engine Combustion Chambers 

The materials used in many of Ibe 
combustion chambers and burner supports 
ifactiired for J-35 jet engines by Solar 
Aircraft of Des Moines, must remain 
unaffected by abnormally high lempera- 
Aluminum clad steel solves the 
problem satisfactorily with exception of 
various fusion welds. These must be re- 
coated with aluminum or a noncorrosive 
coating that will withstand up to SOO F. 


Westinghouse Seals Hew Switches 
With Silastic for Sub-zero Service 

Sealed, lop and bottom, with 
gaskeu, the new Westinghouse gas-filled. 


sub-aero weather caused the seals to proleclic 
harden and shrink, allowing the sulfur of the " 
hexafluoride gas to escape. jet engia 


lisfaciory paints for use on 
!. No. 21 
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NATIONAL WATER LIFT COMPANY 


project teams 

COMPLETE OVER ^ TIMES 
AS MANY SERVO APPLICATIONS 
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When seconds 

/ 

meai^ 


survival . . . 



GROUND SUPPORT 

\This compact, self-propelled, 
multi-purpose unit performs all re- 
quirements of towing, testing, ser- 
vicing and starting for jet aircraft. 

• A. C. POWER... 30 KVA, 400 
cycles, 3 phase and 10 KWl phase, 
close regulated. 

e D.C. POWER... 28.5 volts, up 
to 2250 AMP. For split or single 

e COMPRESSOR .. Air supply up 
to 3500 psi, 13.5 CFM, 1,000 cu. 

• TOWING. ..Ail-wheei drive Tor- 


FORCE, NAVV AND MARINE 



OONSOUDATED 


LETTERS . . . 

Just now Dr- Jack Bolljahn asked if he 
could also receive one. These are the most 
interesting and intoimalive of anything I 
have read in a long time. Congratulations 
y u very 

Special Assistant to Director 
of Engineering Research 
Stanford Researm Institute 
SUnford, Calif- 


Flease sei 
series of at 
dustiy dilem 


copy each of your 


GLM #3011 

The Glenn L. Martin Co. 

Baltimore 3, Md. 


VFR Traffic Law 

In regard to the letter ■'VFR Traffic Law" 
in issue of Jan. 17. 1955: 

It seems that "executive pilot," in his 
letter printed in the Jan. 17 issue, is not 
familiar with the rules he would like to have 
changed. VFR is uot a law but a condition, 
and as such, cannot be abolished. Probably 
he is ' • • - 


s referring to t! 
c controller has 


clear of clouds in a control zone when 
weather is below VFR minunums. In such 
case, IFR traffic has full priority, and Tm 
sure no controller would authoiize Sight 
clear of clouds when IFR ^traffic exists, 

approved instrument approach, it will be in 
a control zone, in which he will find there 
is already traffic control do'vn to the ground. 
The 700 ft. airway boundary he refers to 
pertains to control areas, in which he would 
be illegal that low on IFR. 

It is true that ''DrTbert" can lepHy be 
cruising along in the middle of the localizer. 
But to be legal, he must have three miles 
visibility and be at least 500 ft. below the 
cloud ceiling. This allows "executive pilot," 
on his approach, a full minute or more after 
breaking contact to look around and avoid 
proximity to VFR traffic. This should be 
adequ.rte regardless of what aircraft he's 
flying. 

But yes. "Dilbcrl" may not always be 
flying legally. Either intentionally or in ig- 
norance. he may be in the control zone at 
about cloud level, and without informing 
the contTOlIet of his presence. Such lawless- 
ness, however, would not be reduced by 
raising the VFR weather minimums. In fact, 
the opposite would probably result. 

I heartily agree with the suggestions of- 
fered reprising more effective uw enforce- 
ment. Steps in this direction should be 
taken. However, enforcement will always 
be difficult. Probably most of the answer 
lies in "executive pilot’s" suggestion No. 6 
reprding an educational campaign, Tm sure 
that if notice were posted that 8d)0 P.M., 
on the secirnd Wednesday of next month, 
at the local high school, the C. A. A. would 
conduct an informal discussion on the prac- 
tical application of CAR 60, they would be 


Airline Profits 

The fan, 3 issue of Aviation Weri, 
pap 77, presents the ATA "United States 
Flag Airlines Box Score for ’54’’ under the 
caption, "Everything Higher in '54 but the 
Profits." 

If one assumes that profits (or losses) 
represent the difference between tobl rev- 


_ . 9,400,000 to $29,800,000. 

and, according to my calculations, this in- 
crease of $10,400,000 represents an im- 
provement of some S44t, which percentap 
IS greater than that of any other box score 
item. It would appear, therefore, that a 
more accurate caption would be, "Every- 
thing Higher in '54 and Particularly Net 
Profits"! 


Lost Plane Signals 

In view of the current interest in radio 
search equipment which could be used in 
the locabon of lost aircraft and personnel, 1 
think your readers may be interested in 
knowing the progress that has been made 
in the adoption of SARAH (search and 
rescue and homing equipment). This is 
the miniature radio-radar equipment which 
is small enough to be allied ^ most per- 
sonnel (sending equipment weighs approxi- 
mately 3 lb.). It is designed and is cnrrently 
manufactured by Ultra Electric, Ltd. of 
England, with Simmonds Aerocessoties 
handling the sales and manufacturing rights 
is the U. S. An excellrat description of 


and other UB.^g 

these are of a classified nature. Several of 
the U.S. aiiftan 
ordered SARAH ec 


Wc ai 




everything possible 
should be done to expedite' the universal 
acceptance and use of this type of safety 
equipment and welcome any putlicity which 
you feel svould help accomplish that goal. 
NEit D. Naiben 
Assistant to the President 
Simonds Aerocessoties, Inc. 
Tarrytown, N. Y. 
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TRENTWELD 


Whether you're an engineer who wants technical information 
in a hurry, or a new user of tubing looking for the full story 
of stainless and high-alloys, you'll find this booklet equally 
valuable. 

In it, discussed by classification, you’ll find data on pres- 
sure, sonitery. mechanical, heat-resistant, ornamental and other 
forms of stainless and high-alloy welded tubing. There are en- 
gineering data on joining methods, welding techniques, bending 
and installation hints. Also included are complete tables of 
bursting pressures, physical and chemical properties of stain- 
less steels and other alloys, and corrosion and temperature 
data. This is only a partial list of contents, but it will give 
you an idea of the wealth of pertinent, factual information 
the booklet contains. 

To get your free copy, just drop us a note on your company 
letterhead. There is no obligation, of course. 


STAINLESS STEEL TU B ■ N C 

niNT TUSE COMPANY. GENERAl SALES OFFICES. EAST TROY, WISCONSIN ISubildlory el CRUCIBLE STEEL COMPANY OF AMERICAS 
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Important Benefits Seen As , , . 


Magnesium Castings Aid Missile Design 


Magnesium castings are playing an 
important role in the development of 
today's and tomorrow’s guided missile, 
Large castings are being used (or many 
jobs in the missile structure. Here ate 
some of the benefits: 

• Relatively quick manufacture is pro- 
vided by cast makeup in comparison 
with built-up structure. This spells 
economy, a big factor in the missile, be- 
cause it is a one-shot weapon. 

• Magnesium has inherent stiffness-to- 
weight characteristic for mating aero- 
elastic and stmctural stability problems. 

Other important benefits are seen for 
the material in new alloys reported to fit 
temperatures up to 700F— well within 
missile flight temperature ranges. 

► As Primary Structure— Specific appli- 
cations of magnesium alloy sand castings 
in missile construction were revealed by 
A. J. Bell, engineering group supervisor 


at John Hopkins University’s Applied 
Physics Laboratory, at the Tenth Annual 
Meeting of the Magnesium Assn., in 
St. Louis. 

In the typical guided missile Bell 
considers-a supersonic type with a rela- 
tively short fliglrt time, perhaps up to 5 
min.— large one-piece magnesium cast- 
ings arc being successfully developed to 
replace complex, built-up members. 
These castings may consist of thin- 
walled outer shells serving as aerody- 
namic surfaces while including primary 
internal-structure equipment-mounting 
pads and shoulders. 

Generally, magnesium castings in 
these applications have brou|ht signifi- 
cant savings in cost with no increase in 
weight. 

► Wing Casrings— Wings and wing sup- 
port structure are ideally suited for cast- 
ing applications. Bell says. A magnesium 


wing casting, cored to form skin, nbs 
and spars, is cast integrally with a steel 
box root rib. Critical aerodynamic di- 
mensions-span, chord and thickness- 
are east to within i:.030 in. and wifli 
surfiice finishes from 12? to 2?0 micro- 

Shear loads between the root rib and 
the surrounding casting are taken by 
pegs and dimples in tlie rib. Close fit 
Is obtained by shrinking the cast mag- 
nesium material onto the pegs. 

A bimetallic bonding process is un- 
der consideration, Bell reveals, in which 
tlie steel root rib is cast in place. No 
pegs would be required and the shear 
loads between rib and casting would be 
carried by the molecular bond between 
the magnesium and steel. But here, he 
says, the strength of the highly stressed 
heat-treated steel root rib may be 
affected adversely by the high molten 
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metal temperature in the pouring of the 
casting. 

► Wing Support— A wing support cast- 
ing incorporates holes for the wing con- 
trol shafts and considerable detail such 
as bosses and section variations. Riveted 
to each end of the casting arc aluminum 
rings, and thread inserts provide for at- 
tachment of adjacent missile-sections. 

The wing support— primary aircraft 
structure— must take the high wing loads 
induced by missile maneuveis. With 
movable wings, it must also tahe high 
wing hinge movements at the control 
linkage supports. In this complex struc- 
ture, cast construction inherently pro- 
vides a rigid structure free from the 
many mechanical joints in a built-up 
unit, Bell says. 

► Aft Section— In this portion of the 
missile, also primary airframe structure, 
it is desirable to use cast construction 
wherever practicable from a weight and 
cost standpoint. 

The magnesium aft section casting 
Bell describes consists of a thin-walled 
outer shell with internal stiffeners, 
frames, and holes for fin attach studs. 

At the forward edge, an aluminum 
ring is attached to provide a suitable 
connection for the adjacent section. 

Strength requirements. Bell points 
out, are based primarily on the high 


EFFECT OF ELEVATED TEMPEftfiTURE 



TENSILE YIELD-TEMPERATURE relatioo- 
ship (or Dow's HKSIXA (casting and sheet) 
and HM31XA (extrusion) allov. 


bending moments induced during han- 
dling and launching and fin load re- 
actions during flight. 

► Fin Units-A magnesium fin casting 
has ribs and spars integrated in the con- 
figuration. Other features are riveted 
magnesium skin and steel pins. 

Short flight times usually associated 
wifti the boost phase make magnesium 
particularly attractive for booster com- 
]Jonents. A magnesium booster fin with 
steel shaft and reetangular cross-section 


metallic bonding process has been suc- 
cessfully developed. Bell says. 

Here, the shear loads between shaft 
and casting are canied satisfactorily by 
the molecular bond between the mag- 
nesium and steel. This process also is 
adaptable to the missile wing and fins 
previously described, he claims, 

► Avionic Box— There are many sec- 
ondary structural applications where 
magnesium particularly fits. 

One is a cast, thin-walled box for 
housing missile avionic equipment. This 
can be produced for a fraction of the 
cost of a built-up sheet metal box and 
at about the same weight. 

Most important feature of the box, 
Bell claims, is its inherent rigidity and 
conesponding high resonant frequen- 

► Supports— Other secondary structural 
applications include heavy electrical and 
hydraulic equipment support structure. 

Thus, a magnesium T-section casting 
for supporting hydraulic components 
has drilled holes foi manifolding the 
principal units. Leakage at the compo- 
nent mounting pads is avoided. Bell 
says, by impregnating the assembly with 
a plastic scaling compound. 

► Bonded-In Lines-Other key applica- 
tions for magnesium castings include air. 
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MATERIALS-HANDLING NEWS 


* Panel Discussions by Basslek, World’s Largest Manufacturer of Casters and Floor Protection Equipment * 



"Seuthem Cress," standing on dollies equipped with Bassick casters, 
gets once-over from Australian pilot KiogsCord-Smilh (right). 


Flying the big ocean 


From “Southern Cross” to B-36-- 
Bassick takes over on the ground 



Fretting corrosion? 


“Fretting conosion”, killer of modem 
jet engines, is another problem licked by 
Bassick's patented “Floating-Hub” 
casters — the only caster designed to 
absorb both horizontal and vertical 

When wheels equipped with “Float- 
ing-Hub" roll over obstacles or rough 
surfaces, their deflection is controlled 
and their recovery immediate — prevent- 
ing damaging shock forces, vibration 
and winding stress from being transmit- 
ted to the vehicle or precious cargo. 
Vibration frequencies are interrupted 
and immediately damped out by the 
inherent snubbing action, precluding 
resonance and “fretting corrosion". Ask 
for catalog FH-53. 


In early June, 1928, the 3-engine 
“Southern Cross”, piloted by Kings- 
ford-Smith, made die world’s first 
trans-Pacific flight from San Francisco 
to Brisbane, Australia. 

Proven conventional Bassick casters 
were selected for pre-flight handling of 
the “Southern Cross”. Today Bassick 
casters are specifically designed to 
meet exacting requirements for safe 
efficient handling of modem aircraft. 




Ansther Convoir-built 6-engine B-36 takes 
off. 

25 years later 

Convair of Fort Worth, Texas, 
chose Bassick to produce the highly 
specialized dual 18" wheel “Fioating- 
Hub" shock-absorbing caster for their 
B-36 handling dollies. These 675- 
pound giants have an operational load 
rating of 20,000 pounds each yet per- 
mit easy, precise handling of these 
huge Air Force bombers in produc- 
tion. Bassick’s “Floating-Hub” shock 
absorbing casters help preclude air- 
frame damage during assembly by 
eliminating winding stress, shock and 
vibration due to dolly handling — 
write for "Floating-Hub” catalog 
■ FH-53. 


New caster feature 

Grease dripping from bearings 
exposes them to premature wear — 
increasiog maintenance and repair cost. 
It’s also an accident hazard and harms 
floor surfaces and rubber tires. Cure; 
Bauick grease retainer cup now stand- 
ard on all Bassick Scries 99 casters, 

Get all the facts on the most complete 
line of shock-absorbing and conventional 
casters from your Bassick industrial dis- 
tributor, He’s got the stock and the know- 
how to give you fast efficient service on 
all your requirements. 



75 YEARS OF CAHER lEADERSHiP 


fuel and hydraulic manifold housings 
with bonded-in steel lines. The housing 
and tube assembly are made integral by 
means of bimetallic bonding, giving a 
lightweight, low<ost manifold suitable 
for 3,500-psi. hydraulic service. 

Tliis construction eliminates the ma- 
jority of machining operations, mini- 
mizes scrap due to improper passage- 
drilling, and results in lower system line 
losses, Bell says. 

► Material Data— Casting materials used 
in these applications are, in the main, 
Dow Chemical Co.’s AZ63A, AZ91A, 
and AZ92A alloys in the as-cast and 
heat-treated and aged conditions. Each 
casting is given a chrome-pickle treat- 
ment (Dow No. 1) at the foundry, and 
after machining is given a dichromatc 
finish (Dow No, 2) according to mili- 
tary specs. 

Where the casting is joined to dis- 
similar metal, it is impregnated with a 
scaling compound to protect against 
galvanic corrosion. 

Also, those assemblies which are po- 
tential fire hazards are coated witli fite- 
rctardants (Dew No. 17 ot HAE) and a 
superimposed paint finish. 

Magnesium die eastings, extrusions 
and forgings should be equally well 
suited, but current production quanti- 
ties in most instances do not warrant 
their application. Bell says. 

► New Alloys— Present and future mis- 
sile performance improvements will ex- 
tend flight temperatures well into the 
500-1, OOOF range, thus indicating a 
need for continuing development in 
liigh-temperature magnesium alloys if a 
future role for the metal is to he assured. 

’The new high-temperature alloys con- 
taining rare earths or thorium, being de- 
veloped by Dow and by Magnesium 
Elcktron Ltd., offer promise of con- 
tinued and extended use of magnesium 
in missile construction. 

Representative of these newer alloys 
ate Dow’s HK31XA (casting and sheet) 
and Dow's HM31XA (extrusion). The 
designer now has available new mag- 
nesium alloys competitive with, and in 
some cases superior to, other li^t alloys 
for use over certain temperature ranges 
up to 700F, Bell points out. 

► Production Difficulties— There con- 
tinues to be a need, he says, for in- 
creased high-quality magnesium sand- 
casting production and improved 
controls at the foundry. Castings suitable 
for missile construction require this close 
production control to insure requited 
dimensional and stmctural qualities. 

There is still a high casting-rejection 
rate, Bell reveals, because of poor dimen- 
sional controls, distortion, cracks and 
olJiet flaws which may be corrected by 
improved coring and metal flow, and 
cooling techniques. 

► Imptovemeob Needed— A few out- 
standing foundries in the country ate 
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doing an wceilent production [ob in 
large thin-walled precision sand cast- 
ings but, Bell says, because of their 
limited production capacity, delivery 
lead times arc too long and often a con- 
trolling factor in production scheduling. 

Medium and large precision sand- 
casting techniques should be improved 
to where quality and accuracy approach 
that found in die eastings, he says. This 
means wall thicknesses of i in. or less, 
uniform structural strength, accuracy 
of a few thousands on critical dimen- 
sions, and critical surface finishes of 100 
micTO-inehts or better.— Irving Stone 

Aviation Firms Get 
New Tax Writeoffs 

Office of Defense Mobilization has is- 
sued Westinghousc Electric Corp., 
Churchill Borough, Pa., a $7,730,000 
certificate of necessity for rapid tax 
amortization for a research and de- 
velopment facility with 25% allowed. 

Other certificates include; 



USAF Contracts 

Following is a list of recent USAF 
contracts announced by Wilkins Air 
Force Depot, Shelby, Ohio; 



The following contracts were re- 
cently announced by Topeka Air Force 
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Any motion of the human hand 
and arm can be duplicated (and 
sometimes improved upon) by the 
General Mills Mechanical Arm. Near- 
ly every atomic energy installation 
in the country is now using thb 
versatile instrument to perform 
hazardous operations safely. 

The unit offers superb control (it 
can handle a teacup with a dowa- 
ger's finesse) and unusual strength 
(lifts 750-pound objects with its one 
hand). Fully coordinated controls 
ace easily mastered and eliminate 
many of the restrictions found in 
hand-powered or position-controlled 
mechanisms. 

The Mechanical Arm wss con- 

built entirely by General Mills. It’s 
a good example of the sound plan- 
ning and precision craftsmanship 
that identify every job turned out 
by the Mechanical Division, includ- 
ing prime and subcontract produc- 
tion and contract resea r ch, 

HAVE TOl' A I'ltOm-EM 
in the6efieldf!‘ 

General Mills can help you with 
electronic and electro-mechanical 
research, design, development, pi 
duction enpneering and precision 
manufacturing in connection with 


MECHANICAL olvisioN oE General Mills. Inc. 



Y v/eVe just 

THE PRANiafN MARKER, 

JACK. WHAT'S THE 

^ LATEST PORUAMD y WEATHER'S STILL | 
* WEATHER? BAD-LATEST REPORT 

SAYS iney have 

300 AMO '/z MILE J 
WSI8ILITY. JH 


EXCITING NEW, 
DEVELOPMENT 
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WRITE FOR PERFORMANCE SPECIFICATIONS 

ON SPAR.. • the small, portable CCA landing system 

that costs only l/5th as much as any other 
type of GCA system in production 
Foreign inquiries: contact 

Bendix International Division 
20S East 42nd St„ N. Y. 17 


63 





PRICE IS RIGHT! DELIVERY is RIGHTI 


ECLIPSE-PIONEER 
AUTOSYN^ SYNCHROS 







B-66 is first tactical bomber with radar controlled 
defensive armament system 


Tiiell-S.Air Force's latest twin jet bomber, 
the DourIhs B*66 will be the first tactical 
bomber defended with General Flectric's. 
MD'l fire control system. First Rown in 
June last year, the B-66 is capable of carry- 
ing atomic boiitbs. 

Like other G-L designed and produced 
■defensive armament svstem.s currently in 
operation, the new B-66 svstem is com- 
posed of control e(|iiipment. and a tail 
turret mounting two guns. 

PROVIDES AUTOMATIC PROTECTION 
A similar system, now installed on the B- 
•17, operates as follows in performing these 
functions as a “packaged'' tail defense, 
a Automatically warns the gunner on an 
enlarged radar screen of approaching 
aircraft. 


• Automatically tracks and positions the 
guns on selected target by means of 

a Continuouslv supplies windage, ballistics 
and lead corrections bv means of an 
electric computing network. 

a Fires guns eicciricallv under control of 
the gunner. 

HOW SYSTEM OPERATES 

Briefly, here's how the system operates: 
When the B.17 enters a danger area, the 
gunner switches the radar to "search" 
and adjusts the system control panel to 
provide the computer with air temperature, 
altitude and air speed infnrmalinn. 


When the radar picks up an attacking plane, 
a bright spot shows on the screen. By 
means of a control handle, the gunner 
easily moves the radar antenna until it is 
centered on the target. Once the target is 
"acquired" and the radar ia "locked on," 
the target is tracked automatically. 

Kadar then supplies the computer with the 
position and range of tlic attacking plane. 
Neresaary gun deflections and corrections 
are computed automatically. When the 
hostile aircraft enters gun range, (he gun- 
ner presses a trigger which hres the guns 
electrically. 

If ynn would likt more informalion on the 
A/Zf-f fire control system and are cleared to 

C-K .Apparatus Sales rcpresentatice. 



Mags flowmeter system aids pilot two ways 


Why measure the mass of fuel? The heat 
content of jet engine fuel is based upon the 
weight rolher than the volume, This means 
that the speciHc gravity varies widely with 
the type of fuel and the temperature, Onlv 
a measurement of (he actual mass of the 
fuel being used at the time it is being used 
can give you an accurate measurement of 
the fuel consumption. A measurement of 
the volume of fuel flow allows a varying 
degree of error dependent upon the specific 
gravity of the fuel being used. 

MEASURES RATES OF FUEL USED 
G.E.'s mass flowmeter systems provide 


an individual or total ralo indication for 
one to eight jcl engines and aid the pilot or 
flight engineer two ways: 

1. Simplifies the eompulalion of total fuel 
remaining. 

2. Permits a running evaluation of engine 
operating efficiency through comparison 
with the pilot’s other "experience data" 
(altitude, flight, speed, etc,). In addition, a 
total rate signal may be fed into automatic 
cruise control systems. 

For more information on how this system 
aids pilot and plane designer, check "A" 
on coupon for bulletin GEC-932. 



G-E constant speed drive selected lor 


bantam A-boinber 


Requiring high performance, plus an extra 
weight and space reduction on (lie design 
of the A-ID, Douglas chose the General 
Electric 9 KVA hall piston constant speed 
drive for a-c power supply. 

The flexihle nature of (he G-E drive per- 
mitted incorporation of an engine starter 


adapter, and furnished engine starling and 
a-c power generation from a single pad. 
More reliable performance is provided by 
(he simple mechanical operation and small 
number of rotating parts of the ball piston 

For detailed information on how (he G-E 


hall piston drive can be designed for your 
specific needs, contact your nearest G-E 
.Apparatus Sale.s Ollire. 

Send coupon belnw-. and check “C" for a 
new bulletin, describing (lie many features 
of (he G-E hydraulic constant speed drive. 


New right angle lead capacitors are 
specially designed for printed circuits 


These subminiature metal-clad tubular ca- 
pacitors with right angle leads are new 
additions to General Electric’s subininia- 
lure line. The leads are welded to the 
silicone hushing stud at right angles rather 
than axially. 

Especially suitable for printed circuit 
applications, the dimension bet^veen leads 
can be determined accurately for each ca.se 
size required with assurance that every 
metal-clad tubular received will be w-ithio 
close specified manufacturing tolerances. 


Because the leads do not have to be bent 
during assembly, there is less chance of 
breakage and leakage. The welded "right 
angle" leads will withstand (he same rigor- 
ous shock, vibration and pull requirements 
as the axial leads. 

These right angle lead capacitors are avail- 
able in a full range of ratings for 85^ C 
and 123^ C operation. 

Check "B" in coupon to receive GEC- 
987A for further information on this new 
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Marlin Gets $5 Million 
To Develop XP6M-1 

A S5-niillion contract for research and 
development work on the XP6M-I 
SeaNJastcr has been awarded to Glenn 
L. Martin Co., Baltimore, by the Navy’s 
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Radar Beacons To Speed Traffic Flow 


By Philip KUss 

The radar transponder beacon pro- 
gram, one of the brightest hopes for 
solving many of today's pressing traffic 
control problems, particularly in the 
terminal area, is racing along in high 
gear. Within the past several weeks, 
representatives of 31 scheduled air- 
lines meeting at Indianapolis agreed to 
equip their Seets with beacons, a pro- 
gram involving a $3-miIlion expenditure 
(Aviation Week Feb. 7, p. 7). 

EquaDy encouraging is the ract that 
all intereked military and civil air car- 
rier agencies appear to be in complete 
(and cordial) agreement on a Common 
System device which will enable all 
transponder-equipped aircraft, military 
and civil, to snow up and be identified 
on both dvil and military radar scopes. 

Observers generally agree that the Air 
Navigation Development Board, which 
set up a spedal committee of civil and 
military representatives to expedite the 
program, deserves a big share of the 
credit for the beacon's present status. 
Barring unforeseen snags, fleetwide in- 
stallations of the 25-30 lb. transponders 
should be in service by 1956-57, quali- 
fied observers estimate. 

► How Transponders Pay Off— Based on 
military experience, and tests by the 
Civil Aeronautics Administration on 
experimental beacon systems, there is 
convincing evidence that implementa- 
tion of the beacon program will; 

• Provide positive aiici^ identification, 
instantaneously and continuously, on 
radar scopes without need for delaying 
maneuvers now r^uited to identify in- 
dividual aircraft. Inis continuous iden- 
tification feature should greatly speed 


traffic flow in congested terminal areas 
such as New York. 

• Assure strong radar echo from piston 
or jet aircraft out to ranges of 200 miles 
when new long-distance radars ate in- 
stalled for en route traffic control. 
(Without props, which make good ra- 
dar reflectors, jets provide weaker return 
unless equipped with transponders. 

• Eliminate precipitation clutter, which 
often makes suneillance radar ineffec- 


tive during heavy tain or snow storms, 
when most needed. Under such condi- 
tions, controllers are now forced to 
abandon use of radar control proce- 
dures, which requites them to increase 
the approach intervals by a factor of 

• Eliminate "blind speed" phenome- 
non, resulting from use of MTI (mov- 
ing target indication), which under cer- 
tain conditions and aircraft speeds can 



TWO TYPES OF BEACON iotenogator antennas under test include 18-ft. unit attacbM to 
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CONTROL PANEL «Dables pilot to select de 
cause a plane to disappear momen- 
tarily from the radar scope. 

^ Everybody Coopetates— Here is a 
roundup of recent moves by civil, mili- 
tary, and industry groups which indi- 
cates how the beacon program is com- 
ing; 

• Civil Aeronautics Administration has 
announced plans to install ground bea- 
con equipment (called “secondary ra- 
dar") at five major airports this year for 
operation by early 1956 (Aviation 
Week Jan. 51, p. 11). InstalUtions ate 
slated to go in at laGuardia, N. Y. In- 
ternational (Idlewild), Newarh, Wash- 
ington. and Chicago. 

CAA action followed on the heels of 
an Air Transport Assn, letter in October 
which assort the CAA that "the air- 
lines ate solidly behind the ATC (Air 
Traffic Control) radar beacon system.” 
ATA went on to say that if CAA would 
install the necessary ground beacon 
equipment at these major airports, 
many of the carriers operating into these 
areas would install transponders in 
their aircraft. 

• Defense Department, at the recent 
ATA meeting, repeated earlier assur- 
ances that it intends to quickly imple- 
ment its end of the program, "By the 
time the airlines can equip with trans- 
ponders . . . both military aircraft and 
military surveillance radars will be ra- 
dar b^con equipped," Defense says, 
It adds that “a number of equipped 


ted reply code, pve ''bloomer" identifiation. 
military aircraft are already showing up 
on the (CAA) Technical Development 
Evaluation Centers’ Indianapolis radar 
beacon system" cunently undergoing 
test there. 

• Air Transport Assn, has equipped 
Lake Centra! Airlines’ fleet of six 
DC-3s with transponders (made by 
Melpar) for ANDB-sponsored tests 
(Aviation Week Nov. 8, 1954, p. 11). 
LCA operates into Indianapolis, and 
into Dayton where USAF has compati- 
ble surveillance radar in use. 

The Air Defense Command, in com- 
plimenting LCA on the move, says that 
as a result “ADC will be able to track 
(LCA) aircraft regardless of weaier, 
that better identification will result, and 
that better weather advisory service can 
be rendered. . . 

• Anne’s Airline Electronic Engineer- 
ing Committee (AEEC) has worked 



MELPAR aicbonie transponder weighs 27 
lb., comes in i ATR case. 


out, and last week approved, a specifica- 
tion covering airline-type transponder 
equipments. 

Although the spec is not formally re- 
leased yet, in its present form it en- 
ables avionics manufacturers to pro- 
ceed with their transponder design and 
development, AEEC has tried to relax 
tolerances wherever possible, consistent 
with Common System compatibility, 
to keep equi^ent costs down. (ATA 
has advised the airlines to budget ap- 
proximately $2,500 for a transponder, 
including installation costs.) 

• Several avionics manufacturers, in- 
cluding Melpar, Bendix Radio, Hazel- 
tine and Collins Radio are designing 
transponders for airline and business 
aircraft use, 

Narco may enter the field, possibly 
with both an airline model and one 
aimed at the smaller private planes, a 
spokesman told Aviation Week. 

Flyabie prototypes of the transponders 
should be available from several manu- 
facturers sometime this summer, ob- 
servers estimate. 

• ANDB’s special beacon committee 
will explore possible ways of coming 
up with a low-cost transponder, or equiv- 
alent, during the coming year for use 
by private flyers, a spokesman reports. 
ANDB has budgeted funds for work 
along this line. 

► How the System WoAs-Simply 
stated, the ATC transponder is a small 
airborne radar receiver-transmitter- 
codet, not unlike the IFF (identifica- 
tion friend or foe) beacons which have 
been used on military aircraft. ’The 
transponder is expected to weigh about 
25-30 lb., to be packaged in a 4 ATR- 

To interrogate the airborne trans- 
ponders, an ausdliaiy radar (secondary 
radar) operating at L-band (approxi- 
mately 1,000 me.) is installed on the 
ground in conjunction with the existing 
ASR (primary radar) which operates at 
S-band (2,800 me.) The secondary ra- 
dar antenna may be mounted on the 
same pedestal as the ASR dish, or lo- 
cated remotely and operated synchro- 
nously. Another possibility under in- 
vestigation is to mount the secondary 
radar antenna on a small outrigger in- 
stalled on the ASR tower. 

As the ASR antenna rotates, beaming 
out its regular S-band pulses, the sec- 
ondary radar sends out a series of spe- 
cially coded pulses at a lower repetition 
rate. When these are received by the 
airborne transponder, and identified as 
coming from a secondary radar interro- 
gation, the transponder triggers its trans- 
mitter to reply with one of a number 
of pulse codes selected by the pilot. The 
present Arinc design provides 10 differ- 
ent codes, plus one basic "codeless" 
reply. The choice of code might, for 
instance, be selected to indicate the 
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Airoaft 

Controls 


selected for accurate 
control of windshield heating 
on Capital and TCA Viscounts 


Clear vision for pilots will be assured by a Barber-Colman 
automatic control system on the new turboprop powered 
Viscounts of Capital Airlines and Trans-Canada Air Lines. 
The oii-ofi control maintains correct temperature of the 
electrically heatctl windshields by cycling the supply power 
to the conducting oxide film of the glass. The operating 
signal is produced by temperature variations at the wire 
grid sensing element molded into the vinyl layer of the 
tvindshield panel. This standard d-C control ciraiit has been 
previously apjilied to a multitude of similar applications on 
military and commercial aircraft such as cabin or camera 
compartment temperature control and remote positioning 
of valve actuators and trim tabs. 
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The Man 

in the $70,000 hat 


pbnc'« destination, or point of origin. 

► Variety of Display Possible— When 
the transponder's coded reply is received 
on the ground, it is automatically de- 
coded and superimposed on the same 
scope showing aircraft blips received by 
the primary ASR. Decoders can be de- 
signed to display and distinguish be- 
tween individual codes in a variety of 
ways, eventually perhaps with a differ- 
ent colored scope blip for each code. 
Chromatic Television Labs recently 
dcmuiistratcd such a color radar sco|)c 

In olic possible mode of operation, 
control tower radar operators at each of 
scvcml locations in a multi-airport area 
could set their individual decoders so 
that all aircraft destined for their pat- 
liculiir airport would be displaced on 
llicir scope as a “double blip’' while 
all other aircraft appear ;is single blips 
{sec |)hoto, p. 70), 

Thanks to cooperative military-indus- 
try planning, the present Atine trans- 
ponder design has sufficient versatility 
to permit the number of reply codes to 
be increased from II to 6-1, and to per- 
mit the transponder to be discrimi- 
nately responsis'e to seseral different 
ground interrogation codes. 

Tiiu.s. at .some later date it should be 
possible for the transponder to perform 
added functions. For instance the bea- 
con system could transmit and display 
autornaticallv an aitplaitc’s barometric 
altitude as well as its particular identi- 
fication, However, this is off in the 

► Simple to Use— The pilot need not 
ma.stcr any new operational techniques 
to use the transponder. His cockpit 
control panel contains onlv three 
switches (see sketch, p. 72). 

One is the familiar off-standbv-on 
switch, with an extra position which 
cuts receiver sensitivity by 20 db. for 
dosc-in operations, if so requested by 
the controller. 

A second switch enables the pilot to 
select any one of the 1 1 codes, as as- 
sigired, or per instructions from the 
ground controller. 

The third button or switch is mo- 
mentarily pushed by the pilot when 
the ground controller asks him to 
identify himself. When pushed, it 
causes the transponder to transmit a 
specific one of the 1 1 codes, which will 
always be used for this purpose. This 
will cause the blip on the ground radar 
scope to “bloom" to several times its 
normal depth for anproximately 6 sec- 
onds (or longer if desired). 

► Transponder Details— The ATC trans- 
ponder is designed to accept coded 
ground interrogations at a frequency of 
1,030 me., and to reply on 1.090 me. 
TTie basic interrogation consists of a 
)>air of pulses, of 0.7 to 1.2-miCTOsecond 
duration, which are spaced approxi- 
mately eight microseconds apart. 


The Arinc spec calls for the trans- 
ponder to operate at an interrogation 
rate of 60 to 2,000/sccond- TTic higli 
rate assures tliat the transponder will be 
able to reply to iiitcriogatioii.s from a 
number of ground radars in a multi- 

The transponder reply ctmsists of 
two framing pulses, 0-35 to 0.55 micro- 
seconds ill duration, spaced 20.3 micro- 
seconds apart, plus two information 
pulses spaced at assigned multiples of 
2-9 microseconds from the first mmiiig 
pulse (see skelcli. p. 72), Ten of the 
reply codes, numbered one through 10, 
consist of the two framing pulses and 
two information pulses. Code zero con- 
sists solely of the framing pulses.^ The 

peak pulse power of 500 w-.itts, accord- 
ing to llic Arinc spec. 

► PAR Provisions— The Arinc trans- 
ponder is to be designed so that the 
addition of an external X-band receiver 
at some later date will enable the beacon 
to repiv to interrogations from a pre- 
cision approach radar (PAR) as well as 
10 an ASR secondary radar. 

Although idcntificntion of individual 
aircraft and reinforcing the normal 
radar echo are not ns pressing a need 
for PARS as for ASRs (because of the 
shorter ranges at wliicli tlic PAR is 



Man-Made Radar Isle 

This is a model of a radar station to be 
anchored about 100 mi. off the New Eng- 
land coast to guard against surprise air 
attack. The three domes arc part of the 

angular platform^^wilt have provision for a 
heliport. Navy, acting lor USAF, has an- 
nounced a $5-10-niillion contract for con- 
struction of such a station at Bethlehem 
Shipbuilding Co., Quincy. Mass. Aodei- 
son-NichoLs & Co. (Boston) and Moran. 
Proctor. Mneset & Rutledge (N. Y.) have 
been awarded $600,000 hi contracts to pre- 
pare plans and specs for five "Texas Towers” 
(TT-1. 2, 3, 4 and 5) for installation at 


used), this feature might prove a useful 
addition for future traffic densities. 

► Technical Problems Remain— There 
are still some technical problems which 
must be resolved before widespread 
civil implementation can take place. 

One of these is the question of how 
big a secondary radar antenna dish can 
be accommodated and where it should 
be mounted. For reasons of economy, 
CAA would like to mount the secondary 
radar dish on the present ASR tower, or 
use the existing lO-ft.-widc ASR dish. 
If a separate secondary radar dish is 
added, it probably will be limited to 
10 ft. in width to prevent imposing un- 
due wind loads on the tower. 

However, because the secondary radar 
operates at a lower frequency, the re- 
sulting beam will be nearly three times 
as wide as that of the primary ASR, 
giving poorer resolution. With a 10-ft. 
antenna dish, two transponder-equipped 
aircraft flying at the same altitude 30 
miles out mus* have a lateral separation 
of at Ic.TSt eight miles to show up as 
separate targets on the controller’s 
radar scope. 

One way around this problem is to 
use a 20-ft. secondary radar dish, but 
this raises the problem of antenna wind 

An alternative is to install the 
20-ft- dish on a separate tower and 
operate it remotely, but this involves 
rdded cost. With the 20-ft. dish, the 
aircraft separation at 30 miles would 
need to ^ only four miles- CAA's 
T DEC currently is investigating this 
entire problem. 

Ground and airlwrno equipment 
under test at TDEC has come from a 
luimbcr of participating firms. 

These include: Stewart-Wamer, Gen- 
eral Communic.itions Co., Capehatt- 
Farasworth, Maryland Electronics. 
Ilazcltine. and Airborne Instruments 
Lab. 

► Which Airctaft?-Anothcr problem 
wlricli is getting attention is tliat of 
designing the ground decoder so that it 
will not be confused by pulses from 
different aircraft in tlie area, l-'ot in- 
stance, the decoder must not mistake 
an initial framing pulse from one air- 
plane transponder for an information 
|)ulsc from another aircraft transponder. 
This problem appears susceptible to so- 
lution, but at some expense in increas- 
ing the complcxitv of tlic ground de- 

There mav be other problems that 
will arise before the beacon program is 
fully implemented. However, the po- 
tential gain from the use of beacons 
appears to overshadow by far any fear 
of such problems in the minds of most 
qualified observers. 

At least one traffic control expert be- 
lieves that radar beacons are going to 
be the "biggest boon to air traffic con- 
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Lockheed Increases 
Thermodynamics Staff 

With six prototypes now in flight, Lockheed's Thermodynamics Department 
is expanding its staff Co handle greatly increased research and development 
on future aircraft in commercial and military fields, 

Lockheed's new icing tunnel, designed and installed to help handle the 
increased work load, is already in operation. It is the first icing research 
tunnel in private industry, and gives Lockheed's Thermodynamics 
Department unmatched testing facilities. 

The tunnel enables Lockheed thermodynamics scientists to study in greater 
detail such problems as: thermal anti-icing; cyclic de-icing; various 
methods of ice removal; distribution of ice; rate of temperature changes in 
aircraft components; thermodynamic correlation between laboratory and 
flight testing; and development and calibration of special instrumentation. 

Thermodynamics Career Opportunities— A number of new positions have been created by 
Lockheed's diversified expansion proaram. Thermodynatnics assignments include such 
diverse proiects as nuclear energy; supersonic fighters, trainers and transports; 
advanced versions of vertical-risiug aircraft and bombers; turbo-prop transports; and 
anumber of significant classified activities. 

Lockheed offers you increased salary rates now in effect; generous travel and moving 
allowances; an opportunity to enjoy Southern California life; and an extremely wide 
range of employee benefits which add approximately 14% to each engineer’s salary in 
tbeformof insurance, retirement pension, sick leave with pay, etc. 


E.W. DeiLauriers,Dept aW-T- 2, 
for a brochure describing life and 
work at Lockheed and an 
application blank. 


LOCKHEED 
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BURBANK CALIFORNIA 


AMC Asks Switch to 
More-Reliable Tubes 

The Air Materiel Command has asked 
its avionics supplier to change over all 
existing and future equipments to use 
new improved “military control tubes” 
in place of older, less-reliable types, in 
a move aimed at boosting the reliability 
of avionic equipment. 

The new policy will apply initially 
only to airborne equipments, but later 
will be extended to include such ground 
equipments as radar and communica- 
tions sets. The 12 electron tube types 
now available are expected to fill more 
than 80% ofUSAF’s tube requirements. 

Military control tubes are purchased 
under a procurement specification which 
sets up minimum acceptable quality 
standaw and carefully specific testing 

► Goal: Steady Tube Production— AMC 
is considering setting up a $25-raillion 
tube procurement program, spread over 
the maximum legal 22-month period to 
enable tube manufacturers to plan their 
production more efficiently. 

Object is to enable tul)e makers to 
retain their skilled personnel and avoid 
the necessity of starting up and shut- 
ting down production on individual 
tube types. End result would be higher- 
quality tubes with lower factory rejec- 
tion and field failure rates, AMC be- 

Recommendation for the $25-million 
planned tube production program was 
made by a recently formed electron tube 
advisory panel which serves as a con- 
sultant to the AMC's Electron Tube 
Management Group. The ETM Group 
is made up of 25 representatives of 
USAF agencies concerned with pro- 
curement, supply, distribution, and de- 
velopment of tubes. 

AMC’s Lt. Col. Tom L. Banow is 
chairman. The advisory panel consists 
of representatives of four tube makers, 
four avionic equi^ent firms and the 
Radio-Electronics-Television Manufac- 

► Shopping Lists— As an interim meas- 
ure, the Air Force plans to determine 
and publish estimates of the number of 
tubes of various types that will be re- 
quired by avionic equipment manufac- 
turers and by the Air Force for its own 

Another similar step, already under 
way, is the publication by Gentile AF 
Depot of monthly “shopping lists” of 
tube types which it plans to buy in suc- 
ceeding months. 

► Conversion Under Way— Avionic 
equipment manufacturers holding AMC 
contracts have been requested to change 
over to the new MC tubes. 

In most cases, this is easily accom- 
plished because the operating charao- 
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• Whatever your problems on 
bellows assemblies, this specialist 
can give you answers that will save 
you time, trouble and money. 

He'll know the advantages o( 
metals to be considered for your 
application— brass, stainless steel, 
monel or nickel. He'll know the 
type of end fittings you should use. 
He'll recommend the correct bel- 
lows chatge— volatile liquid or gas. 
And he’ll give you the right advice 
on many other facton that will help 
make your bellows design plans 
more efficient. 


Sylphon and Bridgeport bellows 
assemblies are used in many ways— 
for thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints, as flexible con- 
nectors and in more applications. 

Find out how our engineers can 
help you— and count up the savings 
our half-century of experience and 
ample production facilities can make 
for you. Write for full information. 

SEND FOR FREE BULLETIN 

Jou’S and hetlows asstntbliea it yours for 
the asking. Send for free copy. Ask for 
Catalog CA-im. 


Icristics of the new tubes ate identical 
ot very similar to the eatiiei types. 
Where tlic switchover cannot be made 
without extensive equipment modifica- 
tion, tlic contractor may request a devia- 
tion. However, Col. Bartow reports 
that only one contractor has made such 
a reqircst to date, and lie hopes that even 
til is one will not proi'c necessary. 

USAF has launched also a field retro- 
fit pro|tain aimed at substituting MC 
tubes for less reliable counterparts in 
equipments In uperatiniial use. 

Coiilroller Slretche?; 
Life of Radar Tubes 

new dciicc that increases the life 
of airborne radar magnetrons bv main- 
taining tlicir filaments at proper o|x;mt- 
ing tciiipcraturc has been dci elopcd b\' 
General Wcctric. It is one of saetal 
rceciitly annocniced devices of interest 
to microwave cqui|uncnt designers. 

'I'hc new inaEiictron filament tem- 
perature controirer. a product of Cl'.'s 
light military equipment department, 
Utica. N- Y-, autoniatie.illy VJric^ fila- 
ment power to accommodate changes 
in magnetron fiLinient resistance caused 
by Rl' Ixick heat. The device uses no 
vacuum tubes, requires no d-C- power, 
and rcijortedly will operate with Litton 
magnetron types Lv040, lAO-tl, I. >0-1-1, 
and L^O-fL 

GH reports filament resistance regu- 
lation of ±5% with the controller un- 
der conditions of 75% RK back heat 
applied, ±5% variation of line voltage 
and frequency, over temperature range 
of — 55C to 85C. Unit measures 

Other recently amioimced micniwave 
eompmicnts and devices include: 

• Oouble-iidgc waveguide that can be 
used for both C-bami and X-band radar 
systems solves a dilemma for those air- 
lines that vvmit to include provisions 
for airborne storin-vvaniing radar in 
aircraft under construction before they 
rcacli a decision on whether to buv 
C-band or X-band equipment, 

'llic new ARA-Hfi waveguide, dovcl- 
0 |>ed by Airfron, Inc,, reportedly offers 
substantial weight and space saving com- 
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AlOilSo 1)11 JaiHiaiySth, oiieol the major evems in naval aviation history look place. 
It was the uiiveiiing ol the Uniieti Stales .Navy's great new XI’liM SeaMa.ster— Ship 
i\o. I and pioloiy|)e ol an emirtly new concept in military aircraft, 

•As a e.oniponeiu ol a [xiwcriul new arm iit the naval arsenal — the Seaplane .Striking 
Force — the Martin SeaMaster lotuses national aueiuion upon a icvolinionary prin- 
ciple ol military strategy, known as the W'li.V concept. Here's why: 

The SeaMaster is a highly veisatilc l-jet waierbased aircraft, in the over 600 MPfl 
class, which requires no fixed base and can oiKirate lioin the seas, lakes and rivers, 
the coastal bays, lagoons and esiuaries of the worlil. . .bases imliniiletl ! 

Today the toixlevei Calk ks turning to \VH,\..,aiid shown here is the reason. 




• MA RYLAN D 




pared to a conventional C-band ridge 
waveguide, yet is only slightly larger 
than X-baod plumbing. It covets a 3% 
bandwidth at center frequencies of 
5,400 me. and 9,300 me. Ptopagation 
takes place in the standard T» mode 
over tne entire frequency range, com- 
pany says. Waveguide measures 1.350 x 
1.739 OX). 

Manufacturet's address is: Dept. A., 
1103 West Elizabeth Ave., Linden, 
N. J. 

■ High-Z miniature delay lines, measur- 
ing only 6i in. long and i in. in dia., 
are available with standard time delays 
of 0.5, 0.7, and 0.9 microseconds, or 
other values on special order. Phase 
distortion reportedly is essentially zero 
below 6 me., —2 d^. at 8 me., and —4 
deg. at 10 me. Attenuation for 0.5 pS. 
is less than 1 db. at low frequencies, 
increasing to 3 db. at 6 me. and 6 db. 
at 10 me. Rise time reportedly is less 
than 7% of the time delay, with sub- 
stantially zero overshoot. Useful fte. 
quency bandwidth is over 10 me. 

Manufacturer: Advance Electronics 
Co., Inc., 451 Highland Ave., Passaic, 
N, J, 

Makers Extend Range 
Of New Transducers 

A thimblc.sized dynamic pressure 
pick-up whose natural frequency ranges 
upwards from 35 kc.. permitting me 
measurement of rise times of 10 micro- 
seconds, is one of several newly an- 
nounced transducers. 



2501, employs a piezoelectric sensing 
element which eliminates need for ex- 
ternal power. Three operating ranges 
are currently available: 0 to 500. 1,000, 
and 2,500 psi. Full-scale output (or 
each range is 15 volts. Vibration effects 
reportedly are less than 0.007% full 
scale per G. Manufacturer is Endevco, 
180 E, California St., Pasadena, Calif. 

Other new transducera include: 

• Wide-range acceler om eter, modified 
version of the National Bureau of 
Standards barium titanate accelerom- 
eter, reportedly has useful measure- 
ment range of 50 to 50,000C at fre- 
quencies of 10 to 40,000 cps. Model 
A-450 output is 0.25 mv. per G with 
a capacitance of 500 iqrfd or higher 


AVIATION W£EK, 


14. 1955 



NOT FO 


(YET) 


THIS 


TRANSISTORIZED 


TELEMETER 


IS ONLY A 


"PROGRESS REPORT” 


This 3-chaonel iransiscorized celemecer 
although nor yet available for sale as 
standard equipment, is indicative of the advanced 
thinking of ’VenJbf-'T^tific engineers and represents 
another example of this Division's efforts to have new designs 
available in advance of rapidly expanding instrumentation requirements. 
This particular unit includes three subcariier oscillators and a iransmiiter, all 
encapsulated as a single plug-in component. Although present development has been con- 
fined to the solution of special instrumentation problems, a possible pattern for future tele- 
merera is indiared. The special features of transistorized components — extremely high shock 
resistance — low hear generation — very low power consumption — small size — light weight — 
provide design tools for a major advance in instrumentation techniques. 


Imagination at'BendfJ^^Patifie 
today is building better products 
for tomorrow. 
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dependable 
subminiatvre 
indicator lights 


Light "pip«d” throughout tntire 
periphery of long plastic lens assures 
easy visibility of signal from all sides, 




v/:: 


Larger illuminated area... 
smaller physical size 

Smaller than most subminiature lamps, 
yet with uniformly bright wide-angle vis- 
ibility, Hetherlngton L6000 Series make 
ideal indicator or warning lights for criti- 
cal military as veil as many commercial 
applications. Using AN-3 HO lamps Atled 
into a heavy plastic lens -lit" long, these 
rugged lights are U.iia" overall, and mount 
in a hole. Details in Bulletin L2. 


\X ieal oviolign perform- 
V once stondords 

"Standard" Hetherlngton Lights Fill Most “Special” Requirements 


EKE-Lir PlHEl HDUiniNS Setlei LlOOt I 

... for MIL-P-7788 panels. Sturdily 1 
constructed of nlckcl-plaled brass ' 
with integral molded-in terminal and 



BEGUUR blNEL H0UHIIH6 SetleiltOOO 
u weight with durable vib'rstion- 


''PI!SH.IO.TEfr IHDIUrOilS SeileiUOOO I SWIKHES WIfH 8UILMK LIGHTS . 

1 Developed oricrnally by Hetherbisto 
' * '"'le units are now ’available fo^r 

■ I. Send for Heth- \ or milUar>- aircraft servlees. Write ft 
-- -.crinKtoa Catalog. 


tf£TH€tUN(}TOIf 

SHARON HILL, PA. 

Weil Cooil Plvliloni GSie W. Woihlnglon SIrd. 

Culver Cty.ColIlornTo 

llghli • Swilch-lndlcolor light comblnolioni • Ouit 




nitlioul cable. Sensitivity varies less 
than I0?f over temperature range of 
-40C to 90C. Unit measures 4 in. hex 
bv li in. long and weighs li oz. 

' Manufacturer: Gulton Maiuif. Corp.. 
Metuchen, N. J. 

• Long-stroke iineat-inolion pick-off, of 
the diffcrcntiHl transfotmer type con- 
struction, has 10-in. stroke, measures 
1 in. in diameter and is designed for 
400-cps. opcnition. Model "S’ Linear- 
stn has output impedance under 2,000 
ohms. Manufacturer is Control Com- 
ponents Co.. 1 Holden St.. Brookline 
46, Mass. 

• Differential piessnte transducer. 
Model DP-15, is for the me.isurcment 
of differential pressures of 200 to 5,000 
psi. at line pressures up to 5.000 psi. 
Natural frequency extends from 2,000 
cps. to 10,000 cps., depending on range. 
Response to spurious acceleration is less 



than 0.001%/G for most sensitive axis 
in all ranges above 1,000 psi., according 
to manu&cturer. Unit weighs 12 oz.. 
can be excited with power at frequen- 
cies of 60 to 20.000 cps. Rated accuracy 
including linearity is 1% full scale or 
better. 

North American Instruments Inc., 
2420 N. Lake Avc., Albadena, Calif, 
g Fres.snie sensor, called Baroresistor, 
designed for use in liigh-C environment, 
reportedly maintains its accuracy when 
subjected to lOG vibration at 500 cps- 
per M1UE-5272A. Other models arc 
available for missile use at 25G vibra- 
tion at 0 to 2,000 cps. Units are avail- 
able in tlic range of 14.7 to 60 psi for 
nicasutcment of absolute, differential, 
or gage pressure. 

Maniifacturer: Ttans-Sonics, Iiic.. 

Bcdfnrd .Airport. Bedford, Mass. 


Vvv vv I 

nuiR CENTai 4 ^ 

tOOtHTOs ' 


► Novel Storage CRT— Eiiginccts in- 
volved in the airline storm-u-arning radar 
program are cntlinsiastic over a new 
simplified storage-type cathode ray tube 
developed by Hughes .Aircraft which 
eliminates the need for an ‘erase" gun 
and associated circuitry normally re- 
quired for storage tubes. The nesv HAG 
tube employs a phosphor nliicli report- 
edly retains its full brightness for several 
seconds, equivalent to i of an antenna 
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Production counts at canadair 


Enterprising nisinngemcnt and lendership . . . astute planning . . . exccdlent facilities 
and equipment ... the experience, of its people ... pride of iicrxnnplishment — 
all these factors make Canadair a leader in aircraft production. 

Canadair’s leadership is proven by past production of civil and military 
four-engined aircraft, as well as by its record of contiraions prodnetiem of jet 
fighters and trainers — and soon to appear will be a military version of the Bri.stol 
Britannia, redesigned by Cuntidair engineers as a reconnaissance aircraft for 
the R.C.A.F, 

Canadair's production experience is an excellent recommendation to those 
buying militarv or commercial aircraft — another reason why people who know 
say "you can count on Canadair.” 


C-L 

w 


CANADAIR 


FT MtNUFACTUtEtS — 




GENERAL DYNAMICS CORPORATION. 




AS WITH THE DOUGLAS “MIGHTV MIDGET” 


scan interval, then decays rapidly just 
before new portions of the scope pic- 
ture are painted. 

► Avionics Grows— The Boeing B-52 will 
carry 6,000 lb. of avionics equipment, 
compared to 5,400 lb. used in the B-47, 
2,100 lb. carried in the B-29, and 1,600 
lb. aboard the B-17. The figures were 
released by Maj. Gen. Floyd B. Wood, 
ARDC's Deputy Commander/Tcch- 
nical Operations, in a talk given at a 
recent IRE meeting in Boston. 

► Avionics and Culture DO Mix— At 
least three avionics firms do not agree 
with the old idea that engineers and cul- 
ture do not mix. Westinghouse Elec- 
tric’s Air Arm Division is advertising for 
avionics engineers on the New York 
Times' radio station WQXR, which 
broadcasts long-haired music almost 
exclusivelv. Ramo-Wooldridge and 
Hughes Aircraft are running ads for en- 
gineers in the sophisticated New Yorker 
magazine. 

► Semi-Conductor ThyiatroDs7-C5cneral 
Electric's research lab reportedly has 
found important new semiconductor ef- 
fects which are analogous to thyratron 
or gas discharge action, the company 
reports. 

► Printed Circuits Cut Drafting— The 
use of printed circuits cut draftir^ man- 
hours by one third in one General 
Electric radar chassis and reduced the 
number of drawings required in another 
equipment by 60%, in addition to low- 
ering manufacturing costs, GE's M. R. 
Johnson told a recent Philadelphia sym- 
posium sponsored by the Radio-Elec- 
tronics-Television Manufacturers Assn. 


so, too, are Axelsen's outstanding production facilities 
being called on by many other airframe manufacturers 


Aircraft components, including landing 
gear shock struts, gears, geared mecha- 
nisms, segments, spars, braces and other 
plane structural parts are produced in Axel- 
son’s Los Angeles and Montebello plants. 
These facilities represent one of the Pacific 
Coast’s best equipped and most versatile 
machine shops. 

We would be glad to show you through or send 
Faeilitiee Booklet 5037. 



AXELSON 


AXELSON MANUFACTURING COMPANY 



Avionic Bulletins 


Recently announced bulletins and 
booklets of interest to persons in the 
avionics field include the following; 
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maneuverability, 
of the first package 
-ing cylinder, 


^ «scmbly including power steering cylinder, 

/itcciing eontrol valve, shimmy damper, 
damping orifices, and thermal temperature 
^ y compensators all in one unit assembly. Loud 


become one of the largest produo 
steering for aircraft in the count 
ing Today ... Tomorrow 


siderable savings in weight and initial cost, 
as well as installation and checkout time in 
the airplane. 

“PRODUC/NG rODAV... TOMORROW'S AfRCRAPT REQUfREMENTS" 

S S T.:-,- 

H.W. LOUD MACHINE WORKS, INC. 

DEPT n 

969 EAST SECOND STREET . POMONA, CALIFORNIA 






Use AEROQUIP 617 
ilGHTWEIGHT AIR FRAME HOSE 
Fer Fuel And Oil Lines 

The Navy's newest jet fighter, the Grumman 
F9F-9, is one of the world’s few combat planes 
capable of supersonic speeds in level flight. 

Important savings in weight were achieved 
by using Aeroquip 61 7 lightweight air frame 

fuel and oil lines. 

Aeroquip 617 hose is recommended for 

ficalion MIL-L-7808 as well as petro- 
leum products. Complete technicol 

gineering Bulletin AEB-2 . . . 
please write fer it. 


^^4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 

ISupfocnrrBrt •( Scr«eilp tlBsEbb K»m Uabi with dBr-choUB, tenable finuga; Selt.Sesftag Cotpllast; traiod Slatnltwni tbtns 
LOCAL BErsESENTAriVES in psincipsi CITIES IN U.S.S AADABRaAD-AEROOUIPPAOOUCTSARErULLTPIIOtECrEEISrPATElirSINU.S.A AIIOABROAD 
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installation on the Douglas C-124 
Globemastcr, according to Edison. 

► Sensitive and Speedy— The new aUnii 
system is sensitive enougli to detect 
minute temperature changes through 
the tip-sensitive temperature detector 
whicli is spring-loaded against the 
equiptnent to be protected- A metal 
strap holds the detector in place, 

As soon as temperature limits arc 
exceeded, the system gives an immedi- 
ate alarm, visually, aurally, or both. 

Other features: 

• Positive and acciEtate. 'Hie system is 
practically immune to vibration, ac- 
cording to tlie company, therefore gir’cs 
positive w.iming only when a real dan- 
ger exists. Built-in accuracy is said to 
assure tliat it will operate only at pre- 
determined temperatures. 

• Compact and reliable. The single- 
circuit control boxes arc tlie size of t«o 
king-size packs of cigarettes— 3ix2f«x 
1| in. Weight is 0.65 lb. alone or 0.8 
lb, with cradle. In the B-50, eight 
boxes are mounted on a rack tailored to 
fit into a specific location in the plane’s 
fuselage. Weight of tlie entire eight- 
system package in the B-50 comes to 
less than 20 1b., including all com- 
ponents and wiring. 

Reliability has been acliieved by ha\- 
ing separate, independent circuits for 
each point being protected. The slight 
space sacrifice is relatively unimportant, 
says Edison. 

► System Components-Edison’s over- 
tcoLperature alarm system uses standard 
h.dison-dcsigned and -manufactured 
electrical resistance temperature de- 
tectors as sensing elements. The over- 
temperature systems use tip-sensiti'e- 
type detectors- Stcm-sensitiL'C units are 
available to measure such elements as 

The control assembly, says Edison, 
is essentially a AVheatstone Bridge u.s- 
ing a sensitive relay to detect the un 
balance caused bv an increase in re- 
sistance in the detector. A miniature 
slave relay carries the load necessars- to 
operate a warning lamp and/or audible 
alarm in the flight compartment. 

When the temperature reaches the 
alarm point, the bridge unbalances and 
the contacts of the sensitive relay close. 
At tlie same time the slave relay oper- 
ates and locks the circuit in the alarm 
condition until the reset button is 
actuated. 

A test circuit permits remote testing 
of all components and wiring of tire 

► Versatile Box— Edison engineers sav 
their control box's versatility allows 
single, basic control system to be 
used as a fire detection system or as a 
variety of overtemperahire alarm and 
indicating systems. 

The alarm systems can be designed 
with or without visual indication of 
fictuiil tcnipcratiLrcs being experienced 


EQUIPMENT 


AF Buys New Temperature Alarm 


A n«nv overtemperature alarm system 
to monitor aircraft equipment sus- 
ceptible of ovcrlieating lias been put 
ill production bv Thomas A. Edison, 
Inc.'s Instruincii't Diiision. 

Air Force has ordered close to a 
quarter of a million dollars’ worth of 
the equipment for installation on Boe- 


ing B-50 Superfortresses wlicre it will 
protect generators and alternators. Each 
aircraft will be equipped on a retrofit 
basis with eight complete systems— six 
for generators and two for alternators. 

The svstem, developed in coopera- 
tion with W^riglit Air Development 
Center engineers, also is approved for 
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MINIATURIZATION techniques produce 



DETECTOR TIP (arTow) is mounted on 


at the source when the alarm point oc- 
curs. Also, a multiple-alnrni svstem mav 
use but a single visual indicator with a 
selector switch to connect it with any 
particular alarm svstem desired. 

Still another advantage of the unit, 
says Edison, is that "its single-ccll con- 
struction lias the advantage of rtdticiiig 
to a minimum the time required to 
tailor the circuit to eacli new problem. 
Its simplicity makes it easv to |)iit into 
production without extensive tooling, 
with little or no additional personnel 
training and with onlv minor changes 
in inspection procedures." 

The device can provide automatic 
alarm on temperature rise, fall or on 
temperature differential spread. 

Avianca Converting 
30 DC-3s to Hi-Per 

Avianca, Colombian airline, is con- 
verting 30 DC- 3s to the Hi-Per configu- 
ration, replacing the transport's two 
1,200-hp- Pratt & Whitnev R1830 with 
I.450-hp. P&W R2000S.' 

The conversion (Aviation Week 
Nov. 1, 1954, p. 70) will increase the 
aircraft's speed by 34 niph., improve its 
rate of climb and single-engine ceiling. 

Aierage total cast of Ai’ianca’s DC-5 
fleet comersion, to be handled bv Pan 
American World Airways' Ijtin Ameri- 
can Division, will be $80,000 per plane. 
Engineering cost will be $7,500 each. 


New Jet Ignition 
Uses High Frequency 

A new high-frequency ttpe of igni- 
tion system has be^ developed for gas 
turbines by the Plessey Co. in conjunc- 
tion with D. Napier i Son, the paten- 

Tlie system, which operates on the 
capacitor discharge principle, is said 
to offer these advantages: 

• High sirark Tqictrbon rate (50 per 
second). 

• Low initial firing delay (less than 10 
microseconds). 

"I'he system uses a conventional type 
of spark plug. 

Plessey says that tlic insulated gap of 
tlie igniter plug is ionized by means of 
a high-frcqucncy, high-voltage initiating 
surge, immediately followed bv a low- 
voltage discharge of relatively large 
encigy content. The liigh-frequency 
component helps to insure a discharge 
tlirough fouled plugs. 

In applications where large quantities 
of unbuincd fuel would accumulate in 
the combustion chamber if the repeti- 
tion rate were low and the initial firing 
dehy prolonged, tlic high rate and low 
delay of the new system would be ad- 


vantageous. lire system delivers its 
spark during the short period of favor- 
able combustion conditions, so less en- 
ergy is required by the ignition system. 

Plessey is providing experimental 
units to gas turbine manufacturers for 
test to determine the best arrangements 
for effective ignition. 


Afterburner Actuator 
Needs No Lubrication 

Powered by air taken from a jet en- 
gine’s compressor, a new stainless steel 
actuating cylinder and piston for after- 
burner nozzle control operates without 
need for lubrication, the manufacturer 

Installation requires no mounting 
bracket. The assembly connects througfi 
a 4-in. hole in ball end and H-in. hole 
in cylinder end, providing flexibility at 
both terminals. 

Weighing 2.875 lb., the Model RD- 
10400 has a piston area rated at 240 
lb. force per 100 psi. applied air on the 
extension stroke and 220 1b. on the 
retraction stroke. 

Leat-Ronrec Division, Lear, Inc., 
Elyria, Ohio. 
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Would modern electronic equii 
iprove a company’s operations... § 
decrease its costs ? - 


To assist managements in answering such 
questions, The Romo-Woo!drldge Corporation 
through its Computer Systems Division, offers 
to business and industry the consulting services 
of 0 team of scientists, engineers and business 
methods and procedure analysts experienced 
in the application of modern anolyticol ond 
machine methods. With no equipment of their 
own to sell to non-military customers, but with 
understanding of ovoiloble mochines ond 


If so-where^ 

In production controU Payrail accounting? 
Customer hilling? 

Factory automation? 


What make of equipment is best? 
What changes in company methods and 
procedures would be required? 


The Ramo-Wooldridge Corporation 





r 


BAAIUCUAFTCa... 


OFF THE LINE 


AiRcscarcli Manufacturing Co. has been 
tapped to provide the complete cabin 
conditioning system fot Boeing KC-135 
jet tanker-transport series- 

"Setting the Record Straight on the 
Pratt & Whitney R-1830-94" is title 
of 42-pagc illustrated booklet issued by 
Steviard-Davis, Inc. The air agency 
says it assisted in obtaining the original 
certification to install this higher per- 
formance engine in Douglas DC-3 and 
Lockheed LMestar aircraft in 1951. 
Copies are available to pilots and op- 
erators. Address; 13501 South West- 
ern, Gardena, Calif. 

Rohr Aircraft Cotp. pneumatic system 
joints fot Boeing B-52 bleed air ducts 
permit leakage of only .0002% of total 
duct flow at operating temperatures and 
pressures. Units, being all-metal, have 
good high temperature characteristics 
and handle air with temperatures ap- 
proaching l.OOOF without trouble, ac- 
cording to the manufacturer. Pressures 
run close to 300 psig. The joints ate of 
both the ball and slip type. Ducting 
using Rohr joints has a weight advan- 
tage over systems using thin-wall bellows 
to absorb motion and deflection, be- 
cause the joints can cany basic tension 
loads inherent in the duct, allowing use 
of simple, lightweight duct supports. 

First USAF planes to be equipped 
with a fire-resistant hydraulic fluid arc 
Douglas C-llSAs. Planes coming off 
the production line are being factory- 
equipped with Monsanto Skydrol. C- 
118As already in service will be con- 
certed in the field to Skydrol. 

UAL should finish flcctwide installation 
of Collins Riidio 360-channcl VHF re- 
ceivers and transmittets in its neitlv 200 
aircraft by stiminer. The equiument, 
which replaces older units pro\-iding 50 
channels, will cost United SI million. 



FLETCHER 


economically 
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MICRO SWITCH Pniisioii Switchts 


Thi^.^switch has 

ALL you have asked for 
in a sealed subminiature switch! 



Check these features ogoinsf 
your mosf critical requirements 


Absolutely environment-proof: 

Switching element is sealed with an elastomer 
plunger seal. This is bonded to both the pin 
plunger and the metal housing. The switch ele- 
ment is embedded in an epoxy casting resin which 
also seals the leads. The exterior is of corrosion- 

Light weight— small sise: 

Unit is ’/s' long and 11/32’ thick. Weight is less 
than .03 oz- 

VVide temperature range; 

Designed to give trouble-free operation in 8 tem- 
perature range of from —65° F to plus 180° F. 


under average use conditioi 


ife, 300,000 operatioi 


at MICRO SWITCH. Don't experiment. 
MICRO SWITCH first. Ji is the short c 
gettmg THE seritch for your applicati 



NEW AVIATION PRODUCTS 



Liglitplaue Prop Line 
Features New Airfoil 

A new line o( fixed metal propellers 
for lightplaues up to 165 hp., featuring 
.1 (te[)arture from the commonly used 
RAI--6 airfoil, is in production. The 
new props .ire being supplied as factory 
installations on Piper PA-18s and PA- 
22s. Tests arc currently being run to 
lune the new unit approved for the 
Cessna 170, 

The new 74-in.-dia. prop utilizes 
modified NACA Series 6 airfoils and 
somewhat thicker blades than previous 
models. Blade tip is wider and flatter 
than earlier types and the activity fac- 
tor is approximately 5% higher, the 
rn.ikcr reports. Basically, the new line 
was designed to absorb mote efficiently 
the higher-horsepower engines being 
used by modem lightplanes and yet 
avoid excessive vibration, Tlie pro- 
pellers are fabricated of Alcoa 25ST6 
aluminum heat-treated forgings. 

Sensenich Cotp., Lancaster, Pa. 

Hardness Tester-Scope 
Is Comlsination Tool 

Where the amount of hardness test- 
ing or microscopic measuring is not 
sufficient to warrant buying two sepa- 
rate instruments, a combination prod- 
uct is available. 

Device consists of a Lcitz micro 
hardness tester for checking small or 
thin parts, fine wires and the like, or 
surface layers of nitrated or casc-hard- 
cned work. Indentation, visible at 400X 
magnification, is by means of a Vickers 
diamond. The indentation can he inc.is- 
uted to 0.0005 mm. When used as a 
measuring microscope, the lOOX mag- 
nification lens is used. 

A special micrometer cross-.slidc stage 
has heavy-duty 1-in. micrometer drums 
graduated directly in 0.0001 in. without 
sernier, with total measuring range of 



ONE INSTRUMENT does two fobs. 


2 X If in. Gage blocks or other mas- 
ters gise additional capacity. 

George Schetr Co., 200 Lafayette 
St., New York 12. N. Y. 

New Voltage Regulator 
Eliminates Moving Parts 

An all-static regulator, designed to 
provide precise voltage regulation for 
400-cycle generating equipment and 
protect aircraft and electronic equip- 
ment from overloads, uses magnetic am- 
plifiers, power current transformers and 
selenium rectifiers to lessen mainte- 
nance and pros idc more efficient opera- 
tion, the maker states. Usable for direct 
excitation of the a.c. machine, the unit, 
designated RX400, eliminates the need 
tor a rotating d.c. exciter. It can be 
regulated to ±i%. 

Inet Division, Leach Corp., 4441 
Santa Fe Ave., Los Angeles 54, Calif- 

Remote Recorder Monitors 
Wide Range of Tasks 

A simply installed 50-channel re- 
corder gives instantaneous, permanent 
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in stock 

CERTIFIED QUALITY... 
QUICK DELIVERY 

rtoouas: Cerben, Alloy 1 Stainless Steel 
Beis, Slniriurols, Flotes, Shells, Tubing 
lelnfsicing, Bnbbitt, Moebinery S Tools, etc. 

RYERSON 
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which way* 
to measure 
engine 

performance? 

USTMETERS 

to indicate PRESSURE RATIO 
to indicate DIFFERENTIAL PRESSURE 



KOLLSMAN is in production . . . 

on components for BOTH TYPES - for Remote or Direct reading 

For over a quarter century, Kollsman has been making pre- 
cision pressure sensitive mechanisms using displacement type 
diaphragms. This diaphragm can be called the heart of a 
thnjstmeler pressure indicating system. 


Our long experience meking displacement type diaphragms 
guarantees reliable thnistmeters. 



Proven Kollsman displacement type diaphragms, when 
fitted with Kollsman Synchrotels, comprise the transmitters 
for remote indicating types. Thousands of Synchrotels are now 
in use in other applications equally demanding of accuracy 
and durability. 

Tailor-made Thrustmeters can be supplied for any 
engine-airplane combination. Write for complete technical 
information. 

•Tht Prissuri Ratio System has adi-antages for inilieating opiiniiim 
climb anti cruise ihroule selling, whereas the Pressure Diflereniial 
System has a dellnile advantage at lake-all. 


kollsman 
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"iHrentorii of Aiviioiver’' Edition 
ivill vorvr vitai aviation HnbjvvtH on qiohai ttvaiv 

AVIATION WEEK'S 22nd ANNUAL "INVENTORY OE AIRPOWER" EDITION -"Airpower in the 
Age of Peril’’ — covering every phase of U.S. civil and military aviation, and providing the latest 
information on foreign airpower, will be published March 14, 1955. Featuring the complete story 
of the transition from the Korean crisis buildup to the solid industrial and airpower base necessary 
to meet the requirements of U.S. Policy over the long pull, this important issue will hold signifi- 
cant and lasting interest throughout the aviation world. 


Aviation managemem men. engineers, military and 
government officials will read, refer to and depend 
upon “Airpower in the Age of Peril.” Only in this 
edition will be found full information on fiscal 1956 
federal aviation budgets, new procurement and financ- 
ing regulations . . . ground rules that will guide Air 
Force and Navy policy in doing business with the 
aviation industry over the next two years, as well as 
latest reports from AVIATION WEEK correspond- 
ents in every part of the world on significant develop- 
ments abroad. 

Reference tables especially designed for “Airpower 
in the Age of Peril" will give new, revised specifica- 
tions on U. S. and foreign aircraft, missiles, and 
engines. Special reports will cover the expansion of 
the guided missiles industry, the conversion of do- 


mestic and international airlines from piston to gas 
turbine powered equipment (including full statistical 
coverage of all U.S. and foreign airline operations), 
the expanding role of equipment and component man- 
ufacturers in the weapons system development and 
production cycle, and avionics in military and civil 
aviation. This storehouse of vitally needed aviation 
information will be used constantly wherever aviation 
business is transacted. 

This extremely great usefulness to the aviation industry 
gives “Airpower in the Age of Peril" prime impor- 
tance as an advertising medium. Aviation companies 
and their suppliers will find the long-lasting selling 
power of this significant AVIATION WEEK issue 
unmatched in aviation publishing today. 


A McGRAW-HILl PUBLICATION 9 # 




OPERATION: / 

opportunity; 



We can't provide you with a successful career . . . that's up to 
you. But it takes more than ability and hard work,— it takes op- 
portunity, — and that we can provide, for McDonnell Aircraft 
offers every chance for professional growth and achievement. Is 
this your opportunity? 

• DESIGN PIONEERING,— our daring engineering pro- 
gram has resulted in many aviation "firsts", . . . from 
the FH-1 Phantom, first Navy jet to land on a carrier . . . 
to the F-101 Voodoo, world's most powerful fighter, now 
in production. 

• HIGHLY DIVERSIFIED BACKLOG,— emphasising the 
brood scope of our engineering activities end the bright 
outlook of future job security in all phases of engineer- 
ing development. 

• OUTSTANDING ENGINEERING FACILITIES,— for both 
research and physical testing, enable our engineers to 
increase their technical knowledge while providing them 
with the very best "tools of the trade." 

• ADVANCEMENT,— continual expansion of our three 
engineering divisions has made possible rapid advance- 
ment far many able and ambitious engineers. 

Today, new contracts are again causing organizational changes 
that will create mony responsible and stimulating positions for 
DESIGNERS and other aircraft engineers. For further information, 
write: 

TECHNICAL PLACEMENT SUPERVISOR 
P. 0. Box 516, St. Louis 3, Mo. 
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record of opeistion, cjtle, down-time 
of up to 30 production machines or 

The device utilizes eketrosensitive 
paper, upon which tiny styli record 
activity passed along by electric current. 
Record is smudgeproof. the maker 
notes. Attachment is by means of 
simple switches readily connected to 
tlic niacliinc or otiicr activity to be 
monitored. .^ line runs from tire 
switch to file recorder, The device 
requires no skills to set it up, operate 
or maintain, the Erm states. 

Two models are available: Type 
230A-6 with tape speeds of 1 and 6 in. 
per minute and Type 230A-12 with 
speeds of 1 and 12 in. per minute. 

Aldcn Electronic & Impose Record- 
ing Equipment Co., Roger Staples, 
Dept. 78. Wesfboro, Mass. 


Light Oxygon Console 
Fits Business Planes 

Business aircraft owners ate offered a 
new oxygen console weighina only 3 lb. 
with fi\ c mash outlets, for ^out $300. 

Mountable anywhere in the cabin, it 
can be attached by two quick-disconnect 
brackets to the oxygen cylinder, which 
may he placed in the baggage compart- 
ment. To operate the console, it is set 
at cniising altitude and as many masks 
as needed are plugged in. Each outlet 
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...installed in the 


then dropped from 


nerUan Gyn, 
floated rate-gyres, model ^ 
serial numbers and 

r proved their (omplete 
reliability and amazing raggedtiess by 
remaining saiislartorily operative after 
remery (linearity remained 
resolution remained iiTASSlBbiil )• 
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Badge PrinU in Minutes 

Utilizing the Polaroid "ptinta-min- 

=£5lVSSS 

™to... Up to 



Corp., Syoaset. N, Y. 

ALSO ON THE MARKET 

'f=sL"5?2iofboS 

|j|isr%rs55£ 

l53o;-,r'tss 

ing Co.. New Britain. Conn. 

n«tin"g®'ahIfta?‘’anT'SMtcr«ith1 

dnded angles of 90 deg. or mote; other 


scmbling a universal joint except that 
the block floats within the’ forks with- 
out pivot pins, allotting for moderate 
angular misalignment when connected 
to stably supported shafts.— Kupfrian 
Nlanufactiiring Cnri)., 3S1 State St., 
Binghamton, N. Y. 
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You Get Muny henefits 
by Specifying SZTicIcIe^S® H ydraulics 


Unmatched Facilities 


For Hydraulics Development, Design, 
Manufacturing and Application 


, Vickers is un- 


shown above employ mo 
These plants are straleg 
the diversified industries 


The largo scope of the 
economically practicable f 
facilities that would be i 



sikic under other 


es. As a result, you get more for 
you buy Vickers Hydraulic Equipt 

S/lCWRt 


Incorporated 



ENGINEERS AND 
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FINANCIAL 





ENGINEERS 

8c 

PHYSICISTS 
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Culler City, Loi Argttei Couniy, CaUJamia 





Engineered lor 
fool-proof maintenance 


Edisoni^ continuous cable 
fire detection system 









H«« ia the fmest fire deletion ayalem . . . especiallr deaigned for I 
ape«d, high-performance aircrafl. ITrile todaf /or complete deloilr. 


high- 



A GREAT NAME CONTINUES GREAT NE W AC HIEVEMENTS 

Thomas A . Edison 
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possess. A 2-fot-l stock split for ex- 
ample, merely gives a shareholder two 
pieces of paper in place of one repre- 
senting the same equity. 

As a practical matter, liimevcr, stock 
splits generally arc most welcome and 
invariably warm the liearts of stock- 
holders. These splits are harbingers of 
rising earnings. 'ITiey frequently result 
when market quotations reach high 
price levels. By increasing the number 
of shares outstanding, they tend to 
broaden marketability. They narrow 
tlic spread in quotations, facilitating 
tlie purchase and sale of the stock. In 
tlic process, market stability and quality 
improvement is engendered. Further, 
the number of stockholders is also in- 
creased, thus uncovering new .support 
for possible Snancing. 

There can be no doubt that an early 
Douglas stockholder has done remark- 
ably well as he collected the repeated 
"pieces of paper” through stock-splits, 
plus liberal cash dividends- For ex- 
ample, in late 1950 it would have been 
possible to have bought 100 shares of 
the old Douglas stock (before any splits) 
for around S7.500. 'Pliese 100 shares 
liavc now grosvn to 400 shares (and will 
soon be 600), and command a current 
market quotation of more than 
$56,000. In addition, during this four- 
year period, total cash dividends nf 
$4,552 have been received. 

► Stock Dividends Too-Separate and 
distinct from stock splits are stock 
dividends. Stock dividends are paid 
either to supplement or in lieu of casii 
dividends. 

Qualified by the position and earn- 
ings trend of the company involved, 
.stock dividends are generally greeted 
as favorable by stockholders, but not 
always. For practical purposes, a stock 
dividend permits tlie company to retain 
cash in the enterprise while appearing 
to give tlic stocMioldcr a form of return. 
There can be no doubt, however, tliat 
stock dividends tend to convert earn- 
ings into permanent capital and require 
management to earn a return on the 
reconverted capital. Further, stock 
dividends serve to reduce income taxes 
for tlic redpient by translating regular 
income to capital pins. 

If the enterprise is profitable and 
further expansion and growth is in- 
dicated. upon which additional earn- 
ings are to be created, the stockholder 
mav bo licttcr off to receive stock and 
have equity values augmented. 

The aircraft industry, experiencing a 
dvnainic growth pattern has resorted to 
both stock splits and stock dividends— 
all with good results. 

In the instances cited in tlic table at 
the head of this story the recipients 
have profited handsomely. This is a 
tangible reflection of the strong upward 
earnings trend of the aircraft builders 
in recent years. — Sclig Altschul 


/lATiON 


U, »55 


Freedoms Team 

At outposts of freedom near the Arctic Circle— made possible by 
our agreements with other governments which stand with us 
against a^ession— U.S. Air Force men are now standing around- 
the-clock. around-the-calendar guard. Backing them up are the 
resources of American science and indust ry which have produced 
the Northrop Scorpion F-89 all-weather interceptor. The F-89 
is America's heaviest-armed fighter. Wing-tip "hornet's nests" 
which carry 104 rocket projectiles are coupled with the latest 
electronics to make the F-89 a deadly aerial destroyer, capable of 
striking a bomber 45,000 feet and more above the earth. These 
jet home defenders are one of many modem weapons created by 
the engineering and production complex of Northrop Aircraft, 
Inc., since 1939 America's first company in the vital design, 
development and production of all-weather and pilotless aircraft. 


NORTHROP 


Pioneer Builders of All Weather and Pilotless Aircraft 





Here’s the one hand tool that works 
on 80% of all aircraft wiring. AMP’s new T-Head 
Tool crimps terminals and connectors 
in both 22-18 and 16-14 wire size ranges. Crimping 
jaws are color coded to match AMP 
color coded terminals and connectors and each 
crimp is branded with AMP’s Proof- 
mark of Quality. 


brochure, 
to Better 


built for the hands 

that build airplanes 


A special take-up device holds wire 
firmly for one handed operation of the tool. Then 
AMP’s Certi -crimp ratchet takes over 
and prevents the tool from being opened until the 
crimp is completed. The tool is adjust- 
able for all aircraft wire insulation thicknesses and 
is balanced for less operator fatigue 
regardless of the size of the operator’s hands. 


AIRCRAFT-MARINE PRODUCTS, INC., aiOO Paxton Street. Harrisburg. Pa. 
In Canada: AIHCHAFT-MARINE PROOUCTS OF CANADA. LTD.. 17&4 Avenue Road. Toronto 1S, Ontario, Canada 





U.S. Navy’s A4D Skyhawk 

U. S. Navy's one man bomber 


The Skyhawk, less lhan hatj the size o/ many cur- 
reiil operalioiiat Jet fighters, is a rcvolulioiiary type 
ofallack plane for the Navy. It's a “Mighty Midget" 
, , . capable of carrying atom bombs. 

Powered by a 'S'right J65 Sapphire turbojet en- 
gine. the tiny Sfcxhawk can operate from carriers 
of all sizes. Aud its simplilicd lightweight design 

pro|>eller.(lriven attack planes. 

Of its design. Ed(>ard H. Heineinann says. "We 
tried to integrate into the A4D the doctrine that by 
better engineering, airplanes can be built smaller 
and more eHicient. as well as at considerably less 
cost and in shorter time.” 

Mr. Heineniann is chief engineer at the Douglas 
Aircraft Company's El Segundo, Caiifornia, Divi- 
sion. where the Skyhawk is now in production. 

Ill keeping with his philosophy of engineering. 
liiCD Nickel and Inco Nickel Alloys are used in 
many parts essential to efiicient and successlul 
operation of the Skyhawk , . . used especially in 
pans where slrenglh and corrosion resistance at 


THE INTERNATIONAL NICKEL COMPANY, INC. 

67 WaU street New Tmk 5, N. T. 


In many other modern jet aircraft, too. you find 
that Inen Nickel Alloys supply outstanding proper- 
ties for difficult seryice. Perhaps one of these alloys 
ran solve your metal iiroblem. Inco's Technical 
Venice Section is ready to help you investigate. 
Write 08. 


WHERE INCO NICKEL ALLOYS 
ARE USED IN THE "SKYHAWK’’ 


Monel Inconel 



,iN^ Nickel Alloys 

MONEL® . "n-® MOXEl. ■ •■K"8 VO.NEL • ••KB"® SIOXEL 
-S' * MHNEI. • INCHNEI® • INCONEL "X-® 

MCKEL • LOW CABDO.N NICKEL • 01 RAMCKEL® 
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Air Route Radar to Tackle Traffic Snarl 


By Cordon Conley 

Loiigrange radar will get its stiflest 
test in air traffic control next inontli. 
It will be set up in Graitct New York 
to control the aircraft traffic flow of 
six airports within a 17-mile radius of 
LaGuatdia. 

If air route tadar can clear up con- 
gestion in this restricted and complex 
area, it will be able to handle air traffic 
flow anywhere in the United States- 

Tlie new installation will be a second 
step toward a radar network tliat eventu- 
ally will cover all U.S. airways, follow- 
ing the longrange system now operating 
successfully in VVashington, D. C. 
(Aviation Week Mar. 16. 1953, p. 14). 

New York’s tadar will have a range of 
100 miles and channel aircraft into the 
area through five feed points, compared 
with a 40-mi!c range and two approach 
gates at Washington. 

► Workable Tool— TIte longrange radar 
set up at New York is not a device 
specially deyelopcd for air routes. The 
basic unit is a military systmii built for 
U.S. Air Farce. It is coupled to hori- 
zontal plotting boards designed late in 
World War II for Navy battleships and 
modified hy Civil Aeronautics Adminis- 

Displav scopes will show only azi- 
muth and distance of aircraft. The Air 
Route Traffic Control Center still will 
depend on flight progress and pilot re- 
ports for altitudes. 

But it is the best workable tool now 
available and will give ARTC control- 


lers a visual check of aircraft within a 
radius estimated at more than 100 miles. 

A temporary installation at Mitcliel 
Air Force Base on Long Island will 
give this radar model its first practical 
application to cn route air traffic control 
soon after equipment tests and tuncups 
are complete Mar. 1 . 

New York Operation 

’The operation was tried on paper in 
1953 at CAA’s Technical Development 
and Evaluation Center in Indianapolis. 
Tests fed actual flight arrivals and de- 
partures within the Nerv York area into 
II d\-nainic air traffic control Simulator- 

Results of the evaluation showed 
New York’s acceptance rate under in- 
strument fliglif rules (IFR) could be 
increased substantially by tying long- 
range radar into sur\-cillance and pre- 
cision approach gear. 

► 2,500-Plane Pcaks-Immcdiate goal of 
CAA controllers in New York is to han- 
dle more efficiently the area's present 
traffic volume that reaches peaks of 
approximately 2,500 aircraft within a 
24-hour period. The controllers also 
want to gain enough experience with 
the new system to take care of projected 
increases in the future. 

Purposes of the radar operation: 

• No landing delays. One of the major 
bottlenecks is caused by the high alti- 
tudes of planes as they enter the ap- 
proach control area. With radar, CAA 
controllers will be able to bring aircraft 
off the airways to low entry altitudes 


and clear first arrivals for first landings. 

The ideal flow of arrivals under satura- 
tion conditions will have the first air- 
craft touching dosvn as the second plane 
enters on final approach and the third 
follows just outfcoard of the gate fix 
(outer marker). 

• Increased takeoffs. Under the present 
system, outbound aircraft often arc de- 
layed until preceding planes di\CTgc 
onto different routes and altitudes. 
With radar, controllers will be able to 
flush out a larger number of aircraft in 

The longrange gear will follow depart- 
ing craft after they leave survcniance 
scopes and control the transition from 
a nrinimuni area interval of three miles 
to the 10-minutc ain\ay-s sc|X!ration. 

■ Positive control of lost aircraft. All 
landings and takeoffs now arc halted 
uiiHI a pilot lost in instrument weather 
is brought in. Radar could fix the un- 
identified stray’s position and vector 
othCT aircraft around it. 

► Two-Way Operation-Operation of 
the new Radar Air Route Traffic Conlrol 
Center will work on a two-way piincipic: 
Longrange radar svill feed inbound air- 
craft to airport surveillance units, and 
Ihc shortrangc gear w-ill channel out- 
bound traffic to RARTC always scopes. 

The new system will start operating 
soon after Mar, 1 at Mitehcl AFB and 
move late this year to a new area con- 
trol center now being built by the Pott 
of New York Authority at LaGuardia. 

For arrivals, the operation will set up 
this approach control for feeding air- 
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-FIRST IN MECHANICAL ACTUATION 


This complete Boeing B-5 2 
Stabilizer Trim Actuatoc 
incorporates a 2.87" P. D. 
Yard ball nut and screw 
which is made from 9315 
steel carburized to Rc 58 
and utilizes multiple cir- 
cuits of alternate spacer 
and. load balls. The unit 
also contains 3 gear drives, 
2 hydraulic motors, 2 Acme 
screws and electric and 
hydraulic actuators. 


IN HANDLING YOUR SPECIFIC PROBLEM.,. 


It is possible that o/se or more 
of the many types of ball 
screws now in production 
at Yard can satisfy your 
immediate needs. 

Out model shop is also in a 
position to deliver custom 
units promptly. 


Yard engineeis will analyze 
your ball screw require- 
ments to determine the 
advisability of single or 
multiple ball circuits. 
Either of these options 
may require all load balls 
or alternate spacer balls. 
You may be sure that the 
combination indicated by 
our analysis will best meet 
your needs and will be pro- 
duced by the finest facilities 
available. 


yARD 


New York City 
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planes into the three major and three 
minor airports in the Nerv York area: 

• LaGuardia will have dual approach 
fixes, one west of Jersey City where the 
northeast course of Newark's low-fre- 
queney range intersects the northwest 
course of Idlewild’s Lh' range, lire .sec- 
ond will be over Idlewild's low-fre- 
quency range. 

• Newark also will have two feed points, 
one at Amboy on the south .shore of 
Staten Island and the other over Menlo 
Park, N. J. Inbound traffic for Tcter- 
boro (N.J.) Airport will be funnclcd 
through these fixes. 

• Idlewild International will have only 
one approach fix, located at Point Look- 
out on Fire Island- From this single 
gateway, Idlewild will feed traffic to its 
own runways, to Mitchel AFB and to 
the Naval Ait Station and Air National 
Guard Base at Floyd Bennett. 

The Idlewild approach also svill chan- 
nel Long Island air traffic to Grum- 
man Aircraft Engineering Corp. at 
Bethpage, Republic Aviation Corp. at 
Farmingdalc and Zahn’s Airport, a pri- 
vate field in Babylon Township. 

For departures, the new system svil! 
be somewhat the reverse of approach 
controls. Surveillance radar will watch 
the aircraft until they pass the out- 
bound fixes and reach cruise altitudes. 
The longrangc unit will take over on 
the airways, monitoring separation lim- 
its until the planes re.ich the 100-mile 
radius limit. 

► 'Over Optimism’— Some air traffic con- 
trol experts in New York are concerned 
with widespread "over optimism” that 
the new radar installation will be the 
answer to all traffic problems in the 

"We know little about this radar.” 
they say. "But what wc do know indi- 
cates many limitations. Identification 
of individual aircraft on the display 
scopes mav become a major problem. 
And we do not believe coverage will 
be complete. Snow and rain will be 
able to clutter the scopes. The airways 
will not be monitored at low altitudes.” 


The ATC experts also point to the 
human engineering problem. Radar will 
be a new and strange tool for personnel 
in New York’s Air Route Traffic Control 
Center. During the transition stage, it 
will add to the strain and pressure of 
carrying the responsibility for one of the 
heaviest and most complicated air traf- 
fic loads in the United States. 

Washington Operation 

Most airline pilots, especially those 
who fly into Washington. D.C., do not 
share this cautious attitude. They say 
the longrangc radar has been a "tre- 
mendous help" at Washington since 
195 l"' 0 opera e in 

"There’s no doubt about it” they 
say. "it does speed up landing ap- 
proaches and takeoffs. Sometimes we 
can't descend as fast as they call us in. 

"On airways, the Washington cen- 
ter can tell right away if two planes are 
converging courses. And it can tell pilots 
where to go to avoid turbulence and 
heavy precipitation areas." 

► 40-\file Radius-In principle, the 
longrangc radar system in New York 
will be similar to Washington’s oper- 
ation. The major differences include: 
The USAF radar at Washington has a 
radius of only 40 miles; it serves only 



DISPLAY SCOPE covers 100-mi. radius. 


one major commercial airport-Wash- 
ington National. 

Aircraft are fed into the national cap- 
ital through dual approach fixes, one 
at Springfield and the other at Andrews- 
From these two points, planes are vec- 
tored around to the final approach 
course and over the runway gate. 

The radar unit is an Air Force micro- 
wave early warning svstem dc'eloped in 
World War II, 

EAL Goal: 5 Billion 
Seat-Miles by 1956 

Eastern Air Lines plans to increase - 
its total airlift capacity from 3-5 billion 
seat-miles to 5 billion by the end of 
1956. To build up its fleet for tliis 
job, EAL last week ordered eight mote 
Douglas DC-7Bs— bringing to 20 the 
total to be delivered witfiin the next 
two years- 

The orders brought Eastern’s total 
contracts for DC-7’Bs to $-10 million 
and will increase its investment in new 
equipment since 1952 to $180 million. 

Capt. Eddie Rickcnbackcr, chairman 
of the airline's board, said the new 
transports will require no additional 
financing. TTicy will be paid for out of 
profits, depreciation reserves and pro- 
ceeds from an existing bank loan. 

► Aitcoach Expansion— At a press con- 
ference in New York’s 21 Club, Rick- 
cnbackcr said tlic fleet buildup is part 
of Eastern's program to expand aircoach 
services and to put its fitst<lass sched- 
ules in a speed range between 350 and 
400 mph. 

He reported the first stage of East- 
ern's expansion program resulted last 
year in a traffic increase of 23%, nearly 
double the air transport industry’s av- 
erage grun of 12% (AvtATiON Week 
Jan, 5. p. 71). 

Aircoach made the biggest jump, ac- 
counting for mote than 51% of the 
total traffic. It is expected to reach 
60% by tlie end of this year. 

“The key to our expansion program 
is aircoacli,” Capt. Rickcnbackcr said. 
"By the end of 1956, 70% of our flights 
should be coach. This is the growtii 
area. If wc build up aircoacli, more 
first-class traffic will develop automati- 

► First-Class DC-7Bs— Eastern’s new 
DC-7Bs will be put on first-class flights 
as thev are delivered. First of tlic 
$2-miIlion transports is sclicdutcd to 
arrive in EAL’s hangars next June, with 
others following on a onc-a-month basis. 

As the DC-7Bs are put into service, 
Locklieed Super Constellations now 
used for first-class service will be con- 
verted to aircoach configurations. Tlic 
coach fleet is expected to total 48 four- 
engine transports by the end of 1956. 

Rickenbacker indicated the DC-7Bs 
ate the last piston-engine transports 
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FAL will buy. He ptcdicted turboprop- 

E owctcd ilirlincrs would be operating 
\ 1958 and turbojet aircraft by 1960. 
"But there arc no turboprops or jets 
now that we can u.sc,” Eastern’s board 
chairman said. "I'or out work, the 
Vickers X'iscount docs not have 
enough speed, range or payload. In 
jels. we arc watching the Boeing 707, 
Douglas DC-8 and the Lockheed." 

► Airfreight Factor— Rickcnbackcr said 
the one important factor not computed 
in EAL's projected growth is airfreight, 
although this is given high priority in 
the airline’s planning. 

"Over the past scrcral years, out en- 
gineers ha'C been working with manu- 
ractuters looking toward dcsclopment 
of a large, economical airfreighter,” he 
said. "To gis’c ship|>ers a setr'ice they 
can afford to buy, we need a transport 
that will get freight costs dosvn to five or 

"Until now. however, the reluctance 
of the aircraft niamifacturns to pioneer 
and the inability of the commercial 
(air transporll industry to finance the 
development of an airfreight have 
blocked progress in this direction." 

CAB Nominee Gets 
Democratic Support 

Early Senate confirmation of the 
nomination of Ross Rizlcy, 62, former 
Republican congressman from Okla- 
homa, to a six-year term as a member 
of Civil Aeronautics Board appears 
likely. 

Democratic Sen. Mike Monroncy, 
also of Oklahoma and the chairman of 
tlic Saiate Commerce Committee’s 
aviation subcommittee, told Aviatio.n 
\\'sEK he appros'cd tlie Republican ap- 
pointment, and did not anticipate 
opposition to it- Monroncy said he 
considers Rixlcy a "neutral” selection 
without firm consictions on the con- 
troversial issues to be solved by the 
Board . 

► White House Choice-Rizley frankly 
volunteered that he has no aviation 
background “aside from riding planes" 
and that he did not seek the CAB ap- 
pointment. "I was asked by the White 
House staff to take it," he commented- 
Rizlcy’s only indication as to what 
his attitude might be as a Board mem- 
ber; "I want the public to get a square 

Howcs’cr. as solicitor of tlic Post 
Office Department for a brief period, 
from Marcli to December 1955, Rizlcy 
participated in Post Office’s efforts to 
separate airmail pay from subsidy, hare 
the so-called "off-set principle” apply 
to airm.ail earnings, and reduce service 

► Agriculture Post— Rizlcy served m the 
House from 19-fl to 1949. six years as 
a member of the Agriculture Commit- 
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tec and later os a member of the Rules 
Committee. Previously, he practiced 
Liw- in Oklahoma, and held numerous 
state cicctirc offices. After leaving Post 
Office, Rizlcy, until recently, was an 
Assistant Scetetarv of .Agriculture. 

Ri/.iev, if confinncrl, would fill the 
vacmey left by former CAB memher 
Oswald Rvan whose term expired Dcc- 
51. and bring the Board to its full 
membership of five. 

Prior to Rizicy’s nomination, the 
\5Tiitc House is understood to have of- 
fered the post to Harold Jones, a fomicr 
CAB member, and Chief Justice Robert 
Simmons of the Nebraska Supreme 
Court, Opposition from local scnico 
airlines reportedly blocked Jones’ ap- 

E ointment. Simmons is understood to 
avc turned down the post because it 
would involve controversy due to con- 
flicting laws; the 1938 Civil Aeronautics 
Act giving CAB autonomy, except in 
international decisions involving foreign 
policy, and the reorganization lasv creat- 
ing an Undersecretary of Commerce 
for Transportation to direct air trans- 
portation policy. 

Selection of a pcrmpiicnt C-AB chair- 
man still is to be made. Fonnet chair- 
man Chan Gurney is acting chairman. 

Court Gives New Hope 
To Rails in Mail Case 

Legality of the Post Office surface- 
mail-by-air program has been thrown 
into a state of confusion by a decision 
of Judge James R- Kirkland, U. S. Dis- 
trict Court for tire District of Columbia. 

The decision is a break for the rail- 
roads, but it still leaves the final re- 
sult in considerable doubt. 

► Experiment Rights— Judge Kirkland 
found that “the Postmaster General 
is acting beyond those limits of author- 
iri' delegated to him by the Gongress 
of the United States. . . 


But he aUu >uund that the Postmas- 
ter General had ihc right to experiment 
as long as he did not let the mail test 
last too long. Kirkland said: “Prolonged 
experiments, which bj" the tuiming of 
time denronstrate that the knowledge 
acquired by the experiment has been 
received and that it is a promulgation 
of an executive attempt to usurp the 
power of the legislatise function, arc 
unlawful." 

The decision was handed down in a 
suit started last Norcinber by five west- 
ern railroiids in an attempt to stop the 
surface nuil experiment on the West 
Coast. A petition for a temporary in- 
junction was turned down earlier by 
the same court. ’Fhe suit also asked tlie 
court to find the Postmaster General's 
action illegal and to stop the AVest 
Coast experiment by .i permanent in- 
iunction. 

► Not ‘Prolonged'-Kitklaud decided 
that "prolonged experimental dispatch 
of first-class mail by air without con- 
gressional sanction is not a power 
granted to the Postmaster General of 
the United States. On the other hand, 
for the failure at this point of tlic plain- 
tiffs to show irreparable injury, the mo- 
tion for pennanent injunction will be 
denied.” 

Since the West Coast program has 
been under way less than three months, 
tlic court did not judge it to be “pro- 
longed." But the decision makes no 
measurement of what length of time 
makes such a program “prolonged’’ and 
tliiis leaves in considerable doubt tlic 
fate of the other parts of the experi- 
ment, some of which have been in 
operation nearli' 18 months. 

Presumably, the next steps wall in- 
volve an appeal by the Postmaster Gen- 
eral and further action by the railroads. 
In order to determine just how long an 
experiment can legally run. the eastern 
railroads will prolibly attack the most 
vulnerable program in length of time— 
the New York and Washington-Chicago 
segment. 

► Legislation Possible-Another ques- 
tion that remains to be cleared up is 
what the Postmaster General is trying 
to find out, and, thus, when is his in- 
formation complete. 

One thing that may ei’cntually come 
out of the situation is an attempt to 
pass legislation to give the Postmaster 
General the powers he wants, or at least 
to clarify the situation. 

In his opinion. Judge Kirkland ob- 
sefi’cd tliat tlie American people may 
well be on fhe verge of a new classifica- 
tion of mail. 

He said; “It may be that as we move 
ahead in the vears ahead there will be a 
different classification and we will no 
longer speak of second class, third 
class, fourth class mail, but we will 
speak of high priority, deferred priority, 
medium service and slow service. . . 
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Make this 
coupon 

your ticket to LOCKHEED 
and the Sunny South 

if you are a Flight Test Engineer (Analyst) 




Lockheed Hercules (G30) Turbo-Prop Cargo Plane 


Senior Flight Teat Engineer (Anal/st) 

A.E. degree with 5 years experience in Right test and aero- 
dynamic analysis, aircraft stability and performance, dy- 
namic systems and analysis. 

Flight Teat Engineer (Analyst) 

A.E. or M.E. degree with 3 years experience in a major 
aiicran company as a flight test data analyst or aerody- 
namicisl. Must be familiar with power plant and airframe 
performance reduction methods and be able to use aero- 
dynamic, thermodynamic and mathematical theory in the 
solution of flight lest and data reduction problems. 

Join in the development of this staff of Flight Test En- 
gineer Analysts. This staff will establish flight test require- 
ments, analyze and evaluate results, then make recommen- 

MAIL THE COUPON NOW! 


dations in the continuing Lockheed program of develop- 
ment. Come with us now and grow with this organization. 

Also other interesting openings in 

DRAWINGS CHECKERS • AERODYNAMICISTS 
STRESS • DESIGN • STRUCTURES 
SERVICE MANUALS • PRODUCTION DESIGN 
DYNAMICS • RESEARCH • LIAISON 


■.OCKHEED 



Marietta, Georgia 



Airlines Scrap for Mexico Nonstop 

American, Eastern and PAA trade blows as they file 
new briefs supporting applications for lucrative route. 

The tiircc-w-ay batHc for nonstop New ► 'Feeble' Flight— "Eastern’s Deration 
Yotk-Mcxico Cits' service flared up again of the nonstop service ' 
last week when American Airlines, East- 
ern Air Lines and Pan American World 
Airways filed briefs with Civil Aero- 
nautics Board in support of their appli- 
cations. 

fn a New York press conference, 

Eddie Riekcnbackcr, Eastern chairman, 
accused American and Pan Am of il- 
legally trying to monopolize U. S.- 
Mexico routes and American of "at- 
tempting to rape the one route that still 
stands in the way— tk 
Orlcans-Mexico Citv 
cm has pioneered. . . 
asks the government t 
on the "record of violations of Ameri 

*’ 'Charitable' Explanation — American 


thrown confusion and chaos into bi- 
lateral negotiations in an effort, thus 
far successful, to defeat this govern- 
ment's efforts to implement Eastern’s 
route, . . .” 

The brief says: "Those carriers 
should not be rewarded for their unlaw- 
ful and improper conduct" through the 
award of additional authorizations for 
htcxico City service. 

► Improvement— American a^ucs ir 


EAL. "Eastern is proposing fat only one-carrier, through-plane i 


adequate service than either Amct- 
can or Pan American has proposed. 

‘‘Eastern is the only applicant in this 
irocecding which proposes all-coach 
lights as well as all first<lass flights bc- 
New York and Mexico City. 


The EAL brief class flight which could not ptMsibly 
•ake lesa! action meet the need for low-cost service to 
develop the tourist traffic between New 
York/Washington and Mexico City. 


filed a 


regular brief devoted entirely to 
analysis of Eastern's contentions an_ _ „ 

number of counter accusations. The the 
American brief holds that Eastern has 
forfeited any claim to an “equity" in 
the disputed service by its conduct. 

"A charitable explanation,” says 
American, "may be tnat Eastern was, 
n the words of its own counsel, Mr. 


American and Pan American have 
geared their proposals simply to meet 
■' ' mdards set by Air France. East- 


... .. . Granting of a 

nonstop authorization is viewed by 
Amctican as a long-overdue improve- 
ment to a route it already possesses. 

The AA brief also urges immediate 
approval of its application in order to 
provide competition with Air France. 
"Nonstop authority is thus necessary to 
enable American to compete on an 
equal basis for the market it pioneered 
and developed, as well as to permit im- 
proved modem nonstop service for New 
York-Washington-Mexico City traffic." 

Pan American and Eastern should 
be turned down, according to Ameri- 
can, because American should get the 
route and because there is not enough 


proposed by either American or Pan Mexico City passenger market as 
American. Eastern apparently is the lean ■ ■ • 

only applicant which has confidence ' “■ 

the mareet and in its own abili' ' 

Gambtell, 'hysterical' on the subject of velop it." 

Mexico. But hysteria is incompatible ^Violation Claimed— Eastern has asked tions and 
with the sound development of air trans- for subpoenas for a number of witnesses regarded the 
portation." ...u;.!. :_i v 


Negotiations With Mexico-In its 
de- separate brief dealing with Eastern’s 
— American denies Eastern’s alleea- 


Pan .American apparently has decided 
to leave the legal infighting to Eastern turned the request down, and the carrier 
and American. TTie Pan Am brief sticks is appealing it to the Board. 


s fitness and to reasons 
why it is the logical choice over its two 
competitors for the route. 

► Present Routes— The 


As for the fitness of American and policic 
r'an American, EAL says they have An- 
conducted themselves in direct viola- yond 
tion of governmental directives for eight 


mght to make private arrangements 
contrary to this country’s established 
" ' and the national interest.” 

can says that Elastem went be- 
authorization and entered into 
ment with Mexico by which 
EAL would get a new route and a 


the lucrative New York-Mexico City 
nonstop service. Currently, American 
operates one-stop service taetween the 
two points: Pan American flies from 
Mexico City to Texas, and Eastern flies 
Texas-New York, Eastern and Pan Am 
connect at Houston and Brownsville, 
Texas. 

The situation is complicated by the 
fact that there is no bilateral agreement 
between Mexico and the UnitS States, 
making it difficult to negotiate service 
into hfoxico. Eastern was awarded a 
New Orlcans-Mexico City route in 
1Q46, but never could get it operating. 

EAL takes the position that it 
should be certificated' for the nonstop 
flights because it will furnish the best |r,, 



Chilean Airline Studies Service to U.S. 


rvice and has the 
and because, according to Eastern, both 
Pan Am and American are unfit to pro- He 
vide it. tra 


Califo 


of Chile. 

e is the first ot three Douglas DC-6B 
sports, deUveced to the airlioe Jan. 27, 


that will be used on routes from Santiago 
to Buenos Aires and Montevideo; Santiago- 
Linia and Santiago-Magallanes beginning in 
March. Expansion would take the airline 
to Panama, Mexico City and California. 
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Mexican canicr would be authorized for 
Mexico City-New Orleans service. 

American says that the agreement 
would; 

• "Restrict this country’s freedom to 
choose an ait carrier (other than East- 
ern) to serve any route between the 
northeastern United States and Mex- 

• "Insure monopoly routes for Eastern 
and the Mexican carrier." 

• "Make it virtually impossible for the 
United States to break these monopoly 

• “Guarantee Eastern further plums if 
by chance its monopoly routes were 
broken.” 

► 'Rumors, Needles'-fn reply to East- 
ern accusations that American obstructed 
and interfered with EAL efforts to get 
into Mexico, the American brief says 
that the most Eastern did in the hear- 
ings was to "have Capt. Riekcnbackcr 
refer to ‘conversations, rumors, needles’ 
that were given to me by people in the 
industry. 

"Thus, Mosier (0. M. Mosier, AA 
vice president) simply laughed at us. 
And what does that prove? It may be 
assumed that Mr. Mosier laughed at 
Capt. Rickenbacker, and that on oc- 
casion Capt. Rickenbacker laughed 
at Mr. Mosier. Certainly if laughter 
constitutes ‘obstruction’ and 'interfer- 
ence', the airlines must become a grim 
and inhuman business." 

► Five Points— In its brief to the Board. 
Pan American bases its argument on 
these five points; 

• Nonstop New York-Mexico Citv 
service is required by public convenience 
and necessity, but Washington-Mexico 
Cite nonstop service is not required at 

• Only Pan American can provide all 
necessary service for both fJew York- 
Mexico City and Europe-Mexico City 
traffic. 

■ Pan American would make more net 
income from the route and is the only 
applicant which could use the money to 
reduce subsidy. 

• Pan American certification would pro- 
mote a balanced competitive air pat- 
tern between the U. S. and Mexico, 
while certification of American would 
entrench AA's monopoly of the serv- 

• The arguments presented by Ameri- 
can and Eastern do riot support their 
certification. 

Pan American is particularly con- 
cerned with the fact that a large por- 
tion of the Mexico City traffic origi- 
nates in Europe. 

PAA ^iircs that New York-Mexico 
City traffic produced about S5 million 
in revenue last year, while Europc- 
Mexico City traffic produced about the 
same amount. 

Pan American claims that it would 
be better able to handle the New York- 



ADVAHCE THE SCIEHCE OF 

FKB CONTROL • PRfCfSfON NAVIGATION • COMMUNICATIONS 

Yvu'll And efeaffenge in: Syttmt, Analyiis, D«v»fopm«nr 
or Design Engineering 

And you can specialize In: Radar«Analog Computers • Digital 
Computers • Servo-Mechanisms • Shock £ Vibration • Circuitry • 
Heat Transfer • Remote Controls • Sub-Miniaturization • Automatic 
Flight • Transistorization • Design for Automation 

You should have: Four or more years' professional experience and 
your degree in electrical or mechanical engineering, or physics 


You'll find unlimited opportunities for professional 
advancement in RCA's broadened aviation electronics 
program! Suburban or country living nearby. Relocation 
assistance available. 

And at RCA, you’ll move ahead through learning as well 
as doing ... for RCA encourages you to take engineering 
graduate study with company-paid tuition. You’ll also 
enjoy professional status . . . recognition for accomplish- 
ment . . . unexcelled facilities . . . many company- 
paid benefits. 


Your RCA career can start now I Begin by sending 
a resume of your education and experience to: 


Mr. J»hn R. Weld, Employment Monoger 
Dept. B-2B, Rodio Coiperotion ef Amerieo 
Camden 2, New Jersey 
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Gas Turbine and Controls 
Engineers 

Solar Aircraft Company, in sunny San Diego, California, has 
immediate openings for qualified engineers. Excellent opportu- 
nities for advancement with a secure, aggressive organization in 
a rapidly expanding industry. 


MECHMIML DESISN ENGINEER 
Requires BSME degree and five 
years experience in design of gas 
turbines, or similar type ma- 
chines. Must be capable of mak- 
ing layouts of complete parts and 
components, taking into consid- 
eration manufacturing costs, 
weight, stress, mechanics, and 
production problems. 

EXPERIMEMIU ENGINEER 
Must be capable of directing de- 
velopment programs. Test func- 
tioning of parts and completed 
products for the purpose of de- 
veloping and improving them to 
meet design specification require- 
ments. Requires BSME degree, 
five years experience in design 
and test work, and thorough 
knowledge of test equipment and 
instruments. 

ELEGTROHECHlINICAl 
DESIGN ENGINEER 

Requires thorough knowledge of 
hydraulic, pneumatic and electric 
servomechanisms for work on gas 
turbine control systems. Three to 
five years experience in design 
and development of electro- 


mechanical control devices such 
as relays, solenoids, actuators, 
pressure switches, regulators, and 
instruments of aircraft quality, 
jn ENGINE MULYST 
Responsible position for qualified 
engineer with a strong aero- 
thermo background, familiar with 
turboi’et engine cycle analysis and 
capable of determining perform- 
ance parameters at various flight 
speeds and altitudes. Must be 
graduate engineer with a mini- 
mum of three to five years experi- 
ence in aircraft gas turbine field. 
Solar offers outstanding employee 
benefits, including pr^ sharing, 
low cost group insurance and 
medical care, free polio insurance 
for self and family, paid tuition 
for university night school 
courses, and many others. 



Aircraft Hydraulics 
Design 

EIVIGIIVEEH 


Inlaa. This Is on op 


Mexico City service, since it could of- 
fer through service to Europe and com- 
pete with Air France on an equal basis. 
Also, the Mexican route would give 
Pan Am a weapon to use in obtaining 
a larger share of trans-Atlantic traffic 
for American-fiag carriers, according to 
the PAA brief. 

► Acute Need— Port of New York Au- 
thority, another interested pat^. also 
filed a brief in the controversial case 
last week. 

Expressing no preference as to 
which U. S.-flag airline is awarded 
the route, PNYA attempted to show 
the acute need for nonstop service be- 
tween the New York-New Jersey Pott 
District and Mexico City. 

Emphasizing the traffic potential 
now going to Ait Fiance, PNYA said 
New York is by far Mexico City's larg- 
est air travel market-citing an esti- 
mated potential of mote than 45,000 
passengers the U. S- airlines could be 
carrs'ing annually. 

Autopilots Cut Costs 
On American DC-7s 

Installation of autopilots on Ameri- 
can Airlines’ entire DC-7 fleet would 
result in an estimated direct annual 
saving of $250,000. Subtracting $188.- 
800 for amortization and maintCTance 
costs, this would mean a net saving of 
more than $60,000 a year. _ 

This was the analysis given by AA s 
M. G. Beard and Sperry Gyroscope Co.’s 
Percy Halpert at the recent national 
meeting of the institute of the Aero- 
nautical Sciences. It was based on evalu- 
ation of a number of DC-7 flights made 
with and without Sperry Gyroscope 
autopilots. 

AA currently is in the midst of a 
program to equip all its DC-7s with 
autopilots. ’There is a possibility that 
this will be followed with a move to 
similarly equip all DC-6s and DC-6Bs. 
At present, 12 of the total fleet of 25 
DC-7s have the units installed, with the 
remainder scheduled to go through the 
carrier’s Tulsa maintenance base pro- 
gressively. 

► Autopilot Tests-The Beard-Halpert 
paper revealed that for tests, nine pairs 
of DC-7 flights were selected. Each pair 
of DC-7s flew under identical meteoro- 


;r the sa 


t maximum 


Overall comparison showed that the 
Spetrv autopilot saved an average of 6.2 
linii'tcs per transcontinental nonstop 






.. pointed out that o 
DC-7 tuns, the saving would be less be- 
cause of shorter cruise time. But as- 
suming the average saving on the rest 
of the operation is half that of the trans- 
continental nonstop, the annual dollar 
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saving, using direct operating costs, 
would be 5250,000. 

► Overall Benefits— The flights used in 
tlie comparison. Beard and Halpert said, 
had all the elements that go into actual 
operation of the fleet. The net result 
"should w’cigh heavily with the practical 
operator who thus far has been unable 
to obtain data on the automatic pilot 
saving in cruise flight." 

It was emphasized that the main 
economic saving of autopilots actually 
is secondary to the oi crall greater bene- 
fits derived— such as improved safety and 
traffic conditions, passenger goodwill 
and increased public acceptance of air- 
line travel. Also, there is the important 
advantage of lessening pilot fatigue. 


CAB ORDERS 


(Jan, 27-Feb. 2) 

GRANTED; 

lo continue helicopter service in the Miami 
area until Mar. 1, 1955, to allow lime for 
review of the renewal application. 

Pan American World Airways and Na- 
tional Airlines leave to intervene in the 
Midet Ariation Corp.’s certificate renewal 

American Airlines, Colonial Airlines. 
Ddta-Ci-S Air Unes, Eastern Air Lines, Na- 
lional Airlines, Northeast Airlines, Pan 
American World Airways and United Air 
Lines leas-e lo intervene in the Resort Air- 
lines certificate renewal case. 


APPROVED; 



Investigation and suspension of certain 
reduced fares filed bv Curtev Air Transport, 
Ltd. 


AMENDED; 

Order of investigation and siispcmion of 
certain reduced fares filed bv Great Lakes 
Airlines to i;icludc Pittsbingh, Fa. 
DISMISSED; 

Riddle Airlines petition tor roconsidera- 
tiem of an earlier Board decision on a re- 
quested exception, since Riddle has asked 
tliat it be withdrawn. 

Transoccan Air Lines application for an 

Ihc application is now moot. 

DENIED; 


Flying 
Munich, Ge 


one flight between 
New York, 


Horace Greeley 

once said . . . fij "GO WEST, 

s YOUNG MAN' 



TODAY GREELEY WOULD SAY: 

"Look to Lycom|ng!" 


YOUR OPPORTUNITY TO WORK 
WITH AN INTERNATIONALLY FAM- 
OUS ENGINEERING ORGANIZATION 

in the design and development of aircraft 
engines (gas turbine, reciprocating or re- 
lated). 


WHAT 

LYCOMING 

OFFERS YOU: 
SALARIES 


Challenging positions in the following 
engineering classifications now available: 


Excellent starting 
sola ties. 

Promotions within 
the "ranks." 


Combustion Enslnoers 
Project Engineers 
Stress Analysts 
Aeredynamists 
Draftsmen 


Controls Engineers 
Turbine Engineers 
Thermodynamists 
Designers 
Checkers 


TODAY . . . SEND US YOUR 

QUALIFICATIONS 

If you have had previous experience in the 
above fields, mail us a resume of your past 
experience. If your background indicates 
a possibility of fitting into our organiza- 
tion, you will be advised to come to Strat- 
ford for a personal interview. 


’Lycoming 

le DIVISIOK o; srurroK, co««. 


E. E. BLAKESLEE, Per Sup 


HOUSING 

Assistance in ob- 
taining housing. 

BENEFITS 

Paid vacations and 

holidays. 

Group Insurance 
for you and your 
family. 

Clean, modern 

Modern cafeterias, 
company super- 

AND ABOVE 
ALL ELSE 

Quiet suburbon 

salt 0 n d fresh 
water, fishing ond 
swimming, yetonly 
60 miles from New 
York City. 
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The Field of Research offers 




YOUR 

CALLING CARD FOR 


ENGINEERS 

MECHANICAL 

HYDRAULIC 


A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U. S. Navy's guided 
missile program--a part of the ”new look" in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix con offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 


DS. £. H. CAMBiS 
MANAGCR-CONTROLS 

CENERAL® ELECTRIC 

CINCINNATI 15, OHIO 



1IG 
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PHOTS and FUGHT 
ENGINEERS 
Mfonferf by 
UNITED AIR LINES 

Career opportunities with the 
nation’s number one airline 
now open to qualified men. 
Many company benefits in- 
cluding excellent pay, broad 
insurance program, retire- 
ment income plan and others. 
Qualifications: Height 5‘- 
7" to 6'4". U.S. citixen, 
high school graduate, 
commercial pilot license, 
pass flight physical with 
no waivers. Age 31-26. 
AppUconls who, in addiTion fo 
above qualifications also hare 
Insfrumenl Rofing or Flight En- 
gineer's Cerfificole for Flight 
Engineer's exominot/on written 
portion passed] will be oc- 
eepted through oge 27; with 
both Instrument Rating and 
Flight Engineer's Certificate 
through oge2fi. 

Successful applicants will 
attend United's Flight Train- 
ing Center at Denver, Colo- 
rado and receive salary while 
training, 

Write: C.M.Urboeh-AW 

United Air Lints Optroling Bose 
Sloplaton Airfield. 

Denver, Colorado 


STRESS ANALYST 

Exceptional opportunity with ex- 
panding and established aiicrall 
^vision of leading aluminum fob* 

floor portion offers chollenging 
work lot graduate in Aeronaulicid 
Engineering with 3-5 years siresa 
experience on planes (fighters pre- 
ferred). Location is comfortable 
small southwestern Michigan dty. 
Attractive salary. Send complete 

Donald L. Arnold 
Supervisor of Empfoyment 
The Kowneer Company 
Niles, Michigan 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 



ROCKET PROPULSION ENGINEERING 

ROCKET PROPULSION ENGINEERS ate otfcml umuual career opportuoides now 
at Convair in beautiful, San Diego, California, including; Dsrign Engineers for 
design and analysis of advanced high performance rocket engine sysums and 
componenu including propeJIani systems, Jubricaiion systems, control systems, 
mounting structure, and auxiliary power plants; Development Engineers for 
liaison with Engineering Test Laboratories and Test Stations in the planning, 
analysis, and coordination of rocket engine system and component tests; Devel- 
opmeni Engineers for coordination with Rocket Engine Manufacturers in the 
installation design, performance analysis, and development tests in conjunction 
with Convair missile programs. Professional engineering experience in rocket 
missiles and aircraft propulsion system development will qualify you for an 


CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
ment . . . truly the "engineer's" engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineeting policies, educa- 

Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 

H.T. Brooks, Engineeting Personnel, Dspl. 102 

CONVAIR 

A Division of General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 

SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life.. -a way of life judged 
by most as the Nation's finest for climate, natural beauty and easy (indoor- 
outdoor) living. Housing is plentiful and reasonable. 
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eOODYEAR AIRCRAFT CORPORATION 
NEEDS 

HELICOPTER ENGINEERS 

Men with at least five years engineering experience 
in the various branches oi the rotary wing field ore 
needed at once for expansion of a helicopter develop- 
ment program now underway. 

Outstanding opportunities for qualified men. 

Send Tour Resume or Request Applicotfon to 
C. G. TONES, MANAGER 

AVAILABte 

PILOT - EXECUTIVE 

Copable^and qualified pMct.^High^profa- 

H«OKMtienWo"r^e'c^^^^^ 

tl‘!Shrond®"wlM‘^birii^ifl’^emWM 

Full resume on request. All replies cc- 
knovledjed. 

Age 44, morried. 


GOODYEAR AIRCRAFT CORPORATION 


MASSILLON ROAD 

AKRON 15. OHIO 







Sales Representathre-lndustriai 

014 «stobli»he4 lorgt Caittrn EnfrnMriiii 
Firm irceiallilns In sircrett com»M«iiti 

FINANCING AVAILABLE 
^ ^ FOR DC-3 AND C-4B 

AtrcosH Souehl, Sold ond Loaned, 

AMBITIOUS AIRCRAFT Buelnu Machonirs 
warned, i. If you live in the I.ob Anpele 







Eicallcnt opportunity for ■ |oo4 producor. 
Reply In detail stetlni full pertkulert. 

HILLER HELICOPTER 

Model OB ISA with Agrloulturol Spror 
ontolpaeot, rail coaepr, dual eoamli, 2* 

MASUFACTURBR S REPRIMBNTATIVE ex- 

liew.tJ St.Nnw Terklt,N.T. 

Eeit Cocet Aviation Corporation 

POSITIONS WANTED 



brmnnn^r' aual^^*le’?Uiet unrUar^TTrerafL 

DEAL DIRECTLY WITH OWNER 

1 PR. OC-4 OUTER WING E PANEIS 


^ WS^ANOELU AIR^SERVICE.^NC. ^ 

SLSCTRO-l^CH'L ^Sncliieer^ araeeatl^ con. 


GRUMMAN GOOSE 


TRADE-AYER COMPANY 

low-time — top condition 

ATLANTIC AVIATION CORF. 

So y.ddsp ' '' 

AIRLINE CAPTAIN with pnoteaalonal and 
^ aersonal auallAeallooe for bunln.n^n^lne do. 
^v1?ie”an8°iaTmary. RoM aaviesior. Aie IL 
pericnea. ^-6Slef‘Av1alloa Wa^ es Pott Sc, 

AIRPLANES WANTED 

FOR SALE 


We, Aoio Jwta HariMe, 




Ventco, Orel. K, Box 6J0«, T.A., D.nv.r, Colo. 

ROCKET ENGINES, flald lervlce rep., saet 

lox s*M, cams ir, coloudo 


O^rre’mlialla davelopmaVl 'end/or* laal' 






NEWYORK REPRESENTATION 

Aircraft and related products 
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SEARCHLIGHT SECTION 




the doors are 

Open 
for 75 ENGINEERS 

• Stress & Weights 

• Materiols & Laboratory 

• Power Plant Design 

• Power Plant Operation 

• Hydraulics & Controls 

• Electrical, Radio & Instrument 

• Liaison 


IF you w 


'cmt intmedioie employment in on area where new 
are opening in aviotion, including latest develop- 
ments in in-ilighf leiueling — IF you wont to live in the Sunny 
South — IF you have experience in aiiciait for any oi the 
portions listed above, send a resume oi your qualifications 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 

" AIRCRAFT CORPORATION 
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. -ARCHLIGHT SECTION 


DC-3 



» AIRFRAME COMPLETELY OVERHAULED ZERO TIME 
» ENGINES -'NEW" WRIGHT 1820-56-1350 H.P. OR P & W 1830-92 
t PICTURE WINDOWS, "NEW" BUBBLE TYPE 

• COLLINS OMNI. FULL RADIO 

• ANTI-ICERS — DEICBIS 


• JANTTROL HEATERS 


(Available for leose) — 

ewar'clj 




More Speed. Performance and Safety 

WRIGHT OR P&W 

1350-HP 

Engines for your 

DC-3 OR LODESTAR 

STEWARD-DAVIS INC. 

(3ARDENA, CALIF./ PL 4-3144 


FOR SALE OR LEASE 




: H. BAILEY CO. 


FOR SALE 

DC-4 

SCHEDULED AIRLINE 
FULLY EQUIPPED 
DELUXE PASSENGER VERSION 
fS-S3J4, Aviation Week 330 W. 42 St., New York 36, N. Y. 



SUPER-92 


WORKS 


SPECIALISTS in CUSTOM 
RADIO INSTALLATIONS 

SPERRY 

COLLINS— BENDIX 
LEAR— ARC 


.;=b. “ 

RochMter, N. V. PIIHbvr«h, Veona 


Fuel Flow Transmitters 







EDITORIAL 


Twin Spotlights on Naval Aviation 


Twin spotlights of public attention are now focused on 
naval aviation— off Fomiosa where the four big attack 
caniers of the 7th Fleet are holding the line against 
Chinese Communism and on Capitol Hill in Washing- 
ton where a congressional subcommittee is investigating 
the reasons for the Navy’s lagging procurement of 
modem combat aircraft. 

The fact that development and production of modem 
transonic jet-powered aircraft for the Navy has been 
slow is apparent in the equipment of air groups aboard 
the 7th Fleet carriers. Once again the amount of time 
it takes to translate congressional appropriations into 
combat ready airpower is heavily underscored in an hour 
of crisis. 

The billions appropriated for the production of naval 
aircraft after the outbreak of the Korean war in 1950 have 
not yet reached tlie firing line in the fonn of enough 
modem jet aircraft to be of military significance. 

None in Bottle Line 

Public prints have been full of the record-breaking 
capabilities of the latest crop of Navy’s transonic fighters 
-the Douglas F4D Skyray, the Grumman F9F-9 Tiger, 
and the North American F'J-3 and F}-4 Furies. All of 
these aircraft are flying and some of them base been 
in the air for as long as two years. Yet none of tliqm 
is witli tlie 7th Fleet on the battle line off Formosa. 
Fighter squadrons aboard the carriers Kearsarge, Essex. 
Wasp and the giant Midwav arc cqui|)]3cd with straight- 
winged Griminiau F9F-5 Panthers and McDonnell F21I 
Banshees, both witli speed limitations well below the 
current standard for modem air-to-air combat. Some 
fighter squadrons witli the 7th Meet also have Gnnmnan 
F9F-6 sweptwing Cougars, a more modem figlitcr edging 
into tlic transonic range but still with performance well 
below tlie F9F-8 now in production at Grumman’s 
Bethppge, L.I., plant and the F9F-9, still in experimental 
flight test stage. 

In tlie bomber category the Na\-y has two fine Douglas 
designs, the sweptwing A?D Skyw-artior and the A4D 
lightweight delta, already in production. But again 
these planes are not on the firing line in Formosa. First 
A3D carrier squadron has been organized, but the A4D 
still is in c.vperimcntal testing. Tlie bombers with the 
7th Fleet are the old veterans of the Korean war— the 
piston-powered Douglas Skytaider. In its atomic bomber 
units stationed in Japan, but available for opcratjpns 
off 7th Fleet carriers, arc the North American AJ-2s, 
powered bv a pair of piston engines with a jet for extra 

Although equipment is only one part of the air com- 
bat equation that includes pilot proficiency, tactics and 
leadership, it would take an extreme optimist to be happy 
about the quality of the aircraft the 7th Fleet has to 
fight against the sweptwing MiG-15 fighters and the 
twin-jet IL-28 bombers that are operational in sizable 
quantities with the Chinese Communist Air Force. 


There is little doubt that in these other items— pilot 
proficiency, tactics and combat leadership— the 7th 
Fleet has quality far superior to its potential foe. Air- 
craft industry leaders, who remember Vice Adm. Alfred 
M. “Mel" Pride for his technical pioneering with early 
carrier aircraft and his tenure as cliief of the Bureau of 
Aeronautics, will agree that the Navy could find no 
better commander for what is now its most important 
battle force afloat. In addition to his wartime record 
as an aircraft carrier commander in the Pacific he knows 
so well, Adm. Pride made important contributions to the 
development of carrier arresting gear, and on the aiito- 
gitos from which developed Navy’s present use of heli- 
copters. For years he fought almost single-handedly to 
keep turboprop development alive in this country. 

BuAer's Persistence 

Tlie fact that the Air Force will be able to build a 
fleet of turboprop-powered transports to equip its aerial 
logistics system of the future is due in large measure to 
tire Navy Bureau of Aeronautics’ persistence, led b\- 
Adm. Pride, in pushing development of this type engine 
despite what looked to many as insurmountable obstacles 
onlv a few years ago. 

We do not think the subcommittee of the House 
Armed Services Committee will accomplish much bi- 
raking up the details of the technical troubles of the 
Naw’s aircraft development during the past five vear.s. 
Tire details are well known in the aircraft industry and 
in the Navy, and investigations will not resurrect the 
once promising projects that might. have filled the in- 
terim gap in the Navy’s aerial battle force. 

Fundamental to this problem was the starvation diet 
of naval aircraft research and development funds in the 
pre-Korean era that prevented a more vigorous attack on 
the technical problems of the jet age. 

Research Is Key 

Tlicre ate many promising new technical avenues 
along which naval aviation is moving toward its future— 
the vertical takeoff and landing fighters; the water-bonre 
aircraft, tanging from the giant jet seaplane teamed witli 
submarine tankers to the supersonic delta fighters 
equipped with hydroskis for landing on water, snow, ice 
or tundra, and the lightweight design philosophy that 
can pay a double dividend in increased combat strength 
for less money. 

We recommend to the House Armed Services Com- 
mittee and their colleagues in the Senate that instead of 
poking around in the ashes of the past they bend their 
efforts to making certain that naval as-iation gets the 
research, development and proairement funds necessary 
to push its promising new developments as hard and fast 
as possible in a concerted effort to avoid the qualitative 
inferiority that will threaten its aerial battle line if the 
new ideas are again allowed to drag and wither for lack of 
sufficient support. —Robert Hotz 
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AERIAL “DETECTIVE ” 

CUTS FLIGHT DELAYS 

Electronic Ray Enables Continuous Engine "Check-Up" During Flight 


THE STORY BEHIND THE STORY: 


■ Ever waited while your mechanic 
Ir.ickcd down an elusive "miss" in the 
engine of your car? Then you can 
imagine Ihe time formerly required in 
checking the l-Uto 224spark plugs and 
thousands of ignition parts of a four- 
engine plane! And you can see why 
headlines like the one above, appearing 
when the Engine Analyzer was intro- 
duced, literally announced a new era of 
dependability— and safety-in flight. 


■ With the Sperry Engine Analyzer, no 
ignition defect can remain hidden - in 
flight or on the ground. Like a doctor’s 
X-ray. it looks inside each cylinder, 

valve, every spark plug, every part of 
the intricate ignition system. Before 

assure smooth, maximum power, in 
the air, the flight engineer watching the 
crisp images on his scope has a constant 
picture of each engine's performance- 
detecls weaknesses that can be imme- 
diately corrected by adjuslmcots — and 


pinpoints defects that c.nn be quickly 

■ Now in use by many of the world’s 
leading airlines, the Sperry Engine 
An.ilyzcr has taken its place along 
with Sperry developments like the Gyro- 
pilot' Flight Control and Radio Beam 
Coupler, as another contribution to 
safer flight and more economical flight. 
From the passengers’ standpoint, the 
Sperry Engine Analyzer adds increased 
dependability in airline schedules. From 
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quality 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar ... is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 

Most of them are standard parts. Some originated as the result of 
a specific request for ESNA*s help with an important fastening 
problem. 

Isn’t it logical to call on us with your next fastening problem? 


ElASTIC STOP NUT CORPORATION OF AMERICA 



Elastic Stop Nut Corporation of America 

Dept. N62-225, 2330 Vauxhall Road, Union, N. J. 

Please send ihe following free fastening inCormoiion: 

□ ElASTIC STOP nut bulletin □ Here is a drawing of our product. 

What self-locking fastener would 
you suggest? 

Name ... Title — 

Firm - — — 

Street 

City low 


